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THE BIRMINGHAM (ENGLAND), POWER STATION. 

The new power station opened by the city of Birmingham 
(England), is one of the latest additions to the list of important 
British municipal plants. An excellent description of this plant 
will be found on another page of this issue. 

In the design of the station no radical departures have been 
taken, but in the details of the equipment there are some inter- 
esting features. ‘The power-house is divided into three sec- 


tions—generating room, boiler house and economizers, each 


being placed in a separate bay. The generating equipment con- 
sists of direct-current and alternating-current machines, driven 
by vertical, compound, condensing engines; and there are, in 
addition, two direct-current generators driven by steam tur- 
bines. The total output of the plant at present amounts to 
about 12,000 kilowatts, and the plans contemplate an ultimate 
output of something more than twice this. 

The interesting features of the plant, aside from the mere 
details of the apparatus and its arrangement, are due to the 
character of the load on the station. It must supply 220 and 440- 
volt systems for light and private power purposes near the sta- 
tion, and it must supply a 440-volt, direct-current system dis- 
tributing through the switchboards of two older generating sta- 
tions. The local electric railway calls for a supply at 550 volts, 
and for reaching the suburbs of the city alternating currents 
are employed, the system selected being three-phase at 5,000 
volts. 

To meet these conditions the generators have been wound to 
be operated at the various voltages demanded. There are two 
sets of bus-bars for the light and power circuit, and another set 
for the railway circuit. Switches are provided, enabling any 
of the engine-driven generators to be thrown on any set. To 
risk of connecting the 


accomplish this without involving any 


three sets of bus-bars together, two double-throw switches are 


employed. One of these places the generator directly on one 


lighting set of bus-bars, or, when thrown the other way, con- 


nects to a second double-throw switch which enables the gen- 
erator to be connected to the other lighting set or to the rail- 
way set. The requirements naturally make the direct-current 


switchboard somewhat complicated, a feature which was not 
helped by the necessity of placing the switchboard at one end of 
the station unsymmetrically with respect to the generating units. 
In addition to the generating apparatus there are required 
boosting sets for taking care of the long feeders, and balanc- 
ing sets for the three-wire system. The alternating-current 
switchboard presents no unusual features. 

The switchboard of a modern power-house, such as is here 


described, is not only a complex part of the equipment, but is 
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as well, expensive. Large amounts of copper are required, the 
instruments and appliances are numerous and costly, and the 
larger the station the more important the switchboard seems to 
become in every respect. In a way this might be expected, 
because it is here that the control of the station centres, and 
upon the switchboard depends largely the reliability of the sys- 
tem. But it is nevertheless regrettable that in order to get the 
electric power from a generator to the distributing wires it is 
necessary to go through so many supplementary devices. It 
seems probable, arguing from experience in other lines, that 
wider experience in the operation of large plants will enable us 
to simplify somewhat the switchboard equipment. This cer- 


tainly is a phase of development greatly to be desired. 





THE INVERSE SQUARE LAW AND REFLECTORS. 

At the recent meeting of the Illuminating Engineering So- 
ciety, a report of which is given on another page of this issue, 
an interesting part of the discussion turned upon the application 
of the law of inverse squares to lighting problems when reflectors 
are employed. This law is based on the assumption that the 
source of light is a point, but, in practice, it holds with suffi- 
cient accuracy for ordinary sources of light in which the 
luminous surface has an appreciable area, if precaution be taken 
that the measurements be made not too close to the source. With 
respect to an incandescent lamp there are two sources of error, 
for not only has the filament an appreciable area, but the reflec- 
tion from the surrounding globe of glass gives rise to secondary 
sources of illumination. Practically, however, on the ordinary 
photometer bench these errors are negligible; and it is just as 
well to remember in this connection that in the use of a pho- 
tometer so much depends upon the observer, and there are so 
many opportunities for mistakes, that that due to the area of 
the source of light would, in general, be not detected. 

When the source of light can not be treated as a point, the 
law of inverse squares does not hold. If it be a luminous tube, 
such as a mercury vapor lamp or a Moore vacuum tube, any 
measurement made within the neighborhood of the source of 
light will show the intensity to vary inversely as the distance, 
and not as the square of the distance. This is simply a law of 
physics, and its reason is apparent when one considers that if 
the measurement be made close to the light but a comparatively 
short length of the lamp is effective, and the further away the 
measurement be made, the greater will be the effective length 
of the lamp. The inverse square law will apply for each small 
length of the lamp, but the resulting illumination will be pro- 
portional to the number of these little divisions which are effec- 
tive, and this will introduce a factor varying directly as the 
distance from the lamp. This law holds as long as the length of 
the source is great as compared with the distance. The same 
law will apply to a row of incandescent lamps set close together, 
and will apply more or less approximately to such a row of 
lamps when they are separated from one another by short 
distances. 

If the area of the source of light be so great that it can not 
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be treated as a line, then neither the inverse square law nor the 
inverse law will apply, and the illumination will be independent 
of the distance from the source as long as the area of the source 
be great as compared with the distance. Here again the inverse 
square law applies to each little area of the luminous surface, 
but the further away from the surface the measurement be made, 
the more of these little areas will be effective in lighting it. If 
the entire surface of the ceiling of a room be made luminous, this 
law of the independence of the illumination of the distance 
from the source will apply, and it probably will be found to 
apply fairly closely to that method of lighting in which a large 
number of small units is distributed uniformly on the ceiling. 
Where the distribution is not uniform, but in groups, it is prob- 
able that the illumination will be intermediate between that 
indicated by the inverse square law and that which would be 
due to a luminous surface, the former law being more or less 
applicable to each group of lamps, but the total effect being 
due to the summation of the effect from all the groups. 

The use of reflectors to change the character of distribution 
of light from a lamp naturally brings up the question of the ap- 
plicability of the inverse square law. The point turns upon the 
character of the reflector. In general, a reflector gives rise to 
one or more images of the source of light, so that the illumina- 
tion received at any point practically comes from at least two 
sources—the true source and the image. The law of inverse 
squares will apply to the light delivered from each of these, but 
If, on the 
other hand, the measurements be made at a distance such that 


the result is, of course, the summation of the two. 


the distance between the true source and its image produced 
by the reflector may be neglected, the law of inverse squares 
may be applied just as though the light came from a single 
source having an intensity equal to that of the true source 
plus that of the image. This reasoning holds -for those 
reflectors which produce a number of images. The measure- 
ments must, of course, be made at a distance sufficiently great 
to allow of this assumption, and this limiting distance will 
vary according to the character of the reflector. The extreme 
case, as was pointed out at the meeting, is that of the search- 
light, where the source of light is comparatively small in area 
Nevertheless, the beam of light 
thrown in this way will diverge, so that the law of inverse 


squares holds, provided, of course, the point at which measure- 


and the reflector is parabolic. 


ments be taken be sufficiently far away to warrant the assump- 
tion that the image produced by the reflector coincides with the 
true source of light; or, if the source itself be screened, light 
being thrown simply from the reflector, then the law will apply, 
but will refer to the position of the image, and not to that of the 
source. It must be remembered in this connection that with 
such reflectors nearly all of the light emitted by the source is 
caught and sent out through a comparatively small angle, and 
measurements made under such conditions are not comparable 
with those made when the source is free to throw out light in 
all directions. A definition of the power of a light when secured 
by such means should always be accompanied with a definite 
statement of the conditions and the distance for which the figure 
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holds. Such ratings are not in true candle-power, but merely in 
apparent candle-power. 

Another point in this question should be borne in mind. 
Although the inverse square law may be found sufficiently 
accurate for problems in illumination, it does not hold that 
it may be applied when making a comparison of different re- 
flectors. | When such measurements are made, the conditions 
must be described accurately, for it is very possible that one 
reflector will show a better effect at a distance of three feet, 
and another at a distance of nine feet. Fortunately, in illumi- 
nation problems great accuracy is not necessary, even if it were 
obtainable, because of the adaptability of the eye to the great 
variety of influencing conditions, the effect of which can not 


be predetermined. 





ELECTRICAL STUDENTS IN A MUNICIPAL 
POWER-HOUSE. 

In the address delivered by F. W. Taylor, president of the 
American Society of Mechanical Engineers, on the occasion of 
the dedication of the new engineering building of the Univer- 
sity of Pennsylvania, the speaker urged the desirability of giving 
engineering students at least a few months’ experience in actual 
It is thought that 
six months’ practice would work most beneficially in steadying 


work during the early part of their course. 
the man in his subsequent studies. Such a programme would 
be rather difficult to carry out, and, in some cases at least, 
would result in his abandoning the technical course. There is 
no doubt, however, that if it could be carried through as pro- 
posed, without too much interference with the work of the school, 
the plan would be beneficial. 

With this recent suggestion in mind, a plan just put into 
operation in England is interesting. The city of Manchester is 
the sitt of one of the leading English technical schools, and it has 
also an important municipal electric light and power station. 
The city authorities of Manchester have just decided to admit 
a certain number of students from the school of technology to 
the power station after completing their course. They are to be 
given three years’ training in the actual operation of a plant, 
and during this time are to be paid not much, it is true, but 
something, and the rate is to increase with the length of serv- 
ice. It is thought that this suggestion will help to solve the 
problem of combining work and study; and, moreover, it may 
get around the difficulty frequently met by English students of 
getting such experience without being called upon to pay a con- 
siderable fee. 

The practical experience in this case is given after complet- 
ing the college work. The arrangement reminds one forcibly 
of the custom of requiring medical students to gain what experi- 
ence they may from the hospital attached to the college. Man- 
chester has not only a school for engineers, but a fine central 
station where the finishing touches may be given to the young 
engineer. 

It should be noted, however, that while the result will cer- 
tainly be. good, the end sought by Mr. Taylor is lacking, for 
since the work comes after the school there will not be that 
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steadying effect upon the latter which is needed, unless posi- 
tions in the central station be looked upon somewhat as scholar- 
ships to be secured only by those who most deserve them. 





AN UPLIFTING OF COMMERCIALISM. 


The direct economic benefits resulting from electrical ap- 
plications are so extensive in their scope and so impressive in 
their realism as to command attention as a development of 
civilization. The indirect benefits are slower in revealing their 
origin, but from time to time unexpected conditions make con- 
tributions to this end. , 

These applications from the first have been for the most part 
in the nature of public utilities and to that extent require those 
contributions both of capital and effort to serve for an indefinite 
time in the future, and this permanence necessitated the cor- 
poration rather than the partnership, for it looks to a permanency 
not broken by the administration of estates, for the corporation 
does not share in the mutations of life of the stockholders any 
more than it does in their life to come. 

While these corporations were of the usual form in their legal 
status, their administration must be after the new order of 
things involved in the unprecedented work which they aimed to 
accomplish. New apparatus, new supplies and new purposes 
meant new thoughts by new men, which reached out to all func- 
tions of the undertaking. The method of accounting and the 
exploitation of the business shared in the originality which 
marked that of the generating plant. 

There may have been no one of marked genius like Alexander 
Hamilton who laid out the method of bookkeeping of the Federal 
government, which has proved equal to the demands of the 
present day, and in turn has served as a copy for the accounts 
of the other republics of the world; nor was there one like 
Francis C. Lowell, who made the first complete cotton mill in 
this country at Waltham, Mass., just after the war of 1812, 
where, in addition to inventing the power loom, and other textile 
machinery, he devised the organization for administering the 
operation of the modern cotton mill and for selling the product 
as it prevails to-day. 

The corresponding lines of electrical enterprises have been 
established on even a broader basis and one which may con- 
fidently be expected to be quite as permanent, in that the 
methods are a composite of cooperative effort by many different 
people. 

In the function of presenting the facts pertaining to the 
advantage of prospective customers, the electrical interests have 
enlisted the service of brilliant writers of technical skill, whose 
other productions have a standing in fields of literary effort, 


the illustrations portray the subject with artistic merit, and let- 
ter-press is issued in comparably attractive form. In a per- 
sonal way, those employed in canvassing are selected for their 
intelligence as well as their tact. 

In short, the successful promotion of the sale of the product 
of an electric enterprise is accomplished by the close relations 
established between the company and the intelligent public who 
furnish the patronage, and intelligent people can be influenced 
only by intelligent methods. 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.’ 


BY JOHN B. C. KERSHAW. 





X—TuHe APPROXIMATE ANALYSIS OF THE 
WASTE GASES. 

Having obtained a satisfactory sample 
of the waste gases by one of the methods 
described in the previous article, the sam- 
ple is brought to the laboratory for further 
examination. As a general rule it is ad- 
visable to test the gas sample as soon as 
possible after its withdrawal from the flues 
or from the collecting vessel, since there 
is always some danger of air leakage at 
the glass cocks or clips of the retaining 
vessel. It is also best to make the chemi- 
cal tests in the laboratory, away from the 
dust and heat of the boiler house, since 
no gas-testing apparatus will give ac- 
curate results when covered with dirt 
and subjected to rapid changes of tem- 
perature. Each of the sampling methods 
described in Article 1X permits the final 
sample to be transferred to the laboratory 
for the cheiical examination; the Stead 
gas-sampling vessel shown in Fig. 34 be- 
ing used to withdraw a sample from the 
larger vessel shown in Fig. 35, by plac- 
ing it upon the bracket H, and by con- 
necting it to the tube K, while the clip 
at G is closed and the bottle B is raised 
to relieve the suction in A. 

It is important to note that neither the 
soot nor the moisture in the waste gases 
is estimated by the ordinary methods of 
analysis; and that special apparatus is 
required when the amounts of these are 
to be separately determined. 

The soot and moisture collect to a large 
extent upon the inner walls of the glass 
tubes and vessels through which the gases 
are drawn from the flues—and the water 
used in the measuring burette during the 
test of the sample of course condenses the 





remaining moisture. 

To prevent any soot from getting into 
the gas-testing apparatus, it is usual to 
place a plug of glass wool in one of the 
connecting tubes, and to renew this as 
often as required. 

Two methods of testing the samples of 
waste gases will now be described in de- 
tail : 

1—Tests with the Honigman Gas 
Burette—(See Fig. 33, Article TX)— 
Tle burette A is first immersed for two 
minutes in the trough F, which is four- 
fifths filled with water in order to bring 
the gas contents of the burette to a stand- 
ard temperature. The spring clip on the 
zero end of the burette is then removed, 








1 All rights of reproduction and translation reserved. 
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and the burette is held upright in a verti- 
cal position with its lower end immersed 
in the water contained in the glass jar E. 
The zero mark of the burette is placed 
level with the brim of E and the upper 
clip is opened to allow the excess of gas 
to escape into the air, water being poured 
into E from the trough, until the gas con- 
tents of A measure exactly 100 cubic cen- 
timetres. 

The burette is then removed from the 
jar E and is placed in a slanting position 
in the trough, with its upper end resting 
on one of the ends of the same. A one- 
gramme piece of solid caustic potash is 
taken in the forceps provided for the pur- 
pose, and is inserted in the rubber tube 
at the lower end of the burette. It is 
then pushed up into the same by the short 
length of glass rod, this being left in the 
rubber tube as a stopper. 

The burette is now removed from the 









































Fic. 36.—IMPROVED ORSAT GaAs-TESTING 
APPARATUS. 


trough and is gently shaken, the purpose 
being to dissolve the small lump of caus- 
tic potash in the water contained in the 
burette, and to bring the resultant solu- 
tion into use as an absorbing liquid. 

Two minutes’ agitation is usually suffi- 
cient for this purpose and the burette is 
then again immersed in the water con- 
tained in the zinc trough, in order to bring 
back the contents to the original tempera- 
ture. The final operation is to withdraw 
the glass rod from the rubber tube on the 
lower end of the burette, to hold the latter 
in a vertical position in the glass jar, 
and to read off the volume of gas after 
leveling the liquid within and outside the 
burette. The loss in volume equals the 
percentage by volume of CO, contained in 
the gas sample. 

This apparatus vields accurate results, 
and tests with it can be completed within 
five minutes; but some little’ practice is 
necessary to obtain this accuracy and 
speed. The precautions necessary in its 
use are as follows: 

(1) The rubber tubing at the upper 
end of the burette must not be immersed 
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in the water, since if any liquid collects 
inside it, the expulsion of the excess ‘gas 
above 100 cubic centimetres is rendered 
exceedingly difficult. 

(2) No air must be allowed to enter 
the burette at the lower end when remov- 
ing the spring clip. To expel the air in 
the rubber tube, it is advisable to com- 
press the rubber tube along towards the 
open end before the clip is opened, keeping 
the end of the rubber tube meanwhile, un- 
der water. 

(3) Both before and after the absorp- 
tion of CO,, the gases must be reduced to 
the standard temperature—that of the 
water in the trough. 

(4) No air must be allowed to enter 
the tube and burette when it is being 
placed in the jar for leveling purposes, or 
when inserting the caustic potash in the 
solid form. This last operation must be 
carried out under water; and speed is 
necessary, as this chemical dissolves very 
rapidly in water. 

(5) After each test the burette, jar 
and trough must be thoroughly washed 
out with clean water, in order to remove 
all the caustic potash solution. The 
burette itself should be filled and emptied 
three times, the simplest method of filling 
being to immerse it in a slanting position 
in the zine trough after the latter has been 
emptied and refilled with clean water. The 
burette must be well drained before using 
for another test of the flue gases. 

By using the tabloids of pyrogallic acid 
which are now prepared and sold for 
photographic purposes, the use of the 
Honigman burette can be extended to tests 
for oxygen. These tests are made by push- 
ing the tabloid of pyrogallic acid and one 
additional piece of caustic potash into the 
burette from below, after absorption of 
the carbonic acid gas. The remainder of 
the test is then carried out as before. 

2—Tests with the Improved Form of 
Orsat Apparatus—When the percentages 
of oxygen and of carbonic oxide are re- 
quired in addition to that of carbonic acid 
gas, the Orsat apparatus shown in Figs. 
36 and 37 is the most convenient for gen- 
eral use. The writer does not recommend 
that this apparatus should be carried to 
the boilers and the sample of gas drawn 
directly into it from the flues, by use of 
the finger pump G. For snap samples 
and tests of this kind, the Honigman 
burette is the most useful apparatus. The 
Orsat apparatus vields the most trust- 
worthy results when kept in the laboratory 
at one temperature, with all its parts 
scrupulously clean. The sample of gas 
collected in the gas sample tube D (Fig. 
33), or in the Stead gas sampler (Fig. 
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34), is transferred to the measuring 
burette of the Orsat apparatus by mer- 
cury displacement. For this purpose the 
upper end of the tube or vessel containing 
the sample of gas is connected by thick 
rubber tubing to the U-tube marked L in 
Fig. 36. By raising the mercury reser- 
voir and opening the cocks, the gas is 
aused to flow out of the sampling vessel 
ong the glass T-piece, B, K in Fig. 35. 
fhe U-tube L contains wool-glass, and 
‘his serves to remove the last traces of 
soot from the waste gases. When all air 
as been expelled from the tube B, K the 
ree end at K is closed, thé cock on the 
neasuring burette A is opened, and by 
owering the reservoir bottle F 100 cubic 
‘ntimetres of the gases is drawn into A. 
he cock at L is now closed, and the final 
justment is made by raising the bottle 
’ cautiously and allowing the excess of 
as to escape by K. It is advisable to 
llow the gas sample to remain under 
ressure in the gas burette A for two 
iinutes before commencing the test. This 
ives time for the last traces of moisture 
ind sulphuric acid gas to be removed from 
‘he sample, and prevents error from~ these 
auses in the CO, test. Any leakage at 
he taps or joints can also be discovered 
iy this means before the test is made. 
The Orsat apparatus comprises a meas- 
iring burette A, holding 100 cubic centi- 
inetres, and graduated in tenths of a cubic 
centimetre for the first twenty-five cubic 
centimetres of its contents ; a glass T-piece 
Is, with three glass stop-cocks ; two absorp- 
‘ion pipettes C, D, filled with caustic 
potash and pyrogallic acid solution, re- 
-pectively; and a modified form of Win- 
kler’s combustion pipette E, for determin- 
ing the carbonic oxide, methane, and other 
combustible gases. The water aspirator- 
iottle F, and the rubber finger-pump G, 
are the remaining accessories of the ap- 
paratus. 
The measuring burette A is enclosed in 
a water-jacket to preserve the gas from 
temperature charges during the test; and 
the absorption pipettes C and D should 
have caoutchoue balloons fixed on their 
free limbs, to preserve the contents from 
contact with the outside air. The pipettes 
( and D are filled with narrow glass 
tubes, in order to provide a large surface 
moistened 
when the gas is passed into them, and the 


with the absorbing reagent 
caustic potash or pyrogallic acid solution 
The method of using this 
apparatus is simple in principle, but de- 


is displaced. 


tails of manipulation, which can only be 
understood by actual practice with it, re- 
quire to be attended to in order to ob- 
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tain accurate results. After 100 cubic 
centimetres of the gas has been carefully 
measured in A, and time has been given 
for this to assume the temperature of the 
surrounding water, note being taken of 
any alteration in volume during this 
interval, connection is made between A 
and C, and the gas is made to travel back- 
wards and forwards three times, by alter- 
nately raising and lowering the reservoir 
bottle F. The liquid in C is finally drawn 
up to the mark, the cock is closed, and 
the reduction in volume of the 100 cubic 
centimetres represents the per cent of car- 
With 
fresh caustic potash solution the absorp- 
tion in C is rapid; with a solution con- 
taining thirty or more per cent of car- 


bon dioxide gas in the gas sample. 
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bonate, the absorption of CO, is slow. It 
is necessary, therefore, to repeat the ab- 
sorption procedure, and to make two meas- 
urements of the residual gas, in order to 
be certain that all the CO, is removed. 
The caustic potash solution must also be 
renewed when its absorption power for 
CO, has become too slow for quick work. 

For the determination of the oxygen 
the same process is repeated in the ab- 
sorption pipette D, which contains an al- 
kaline solution of pyrogallic acid. Here 
again at least two absorptions and meas- 
urements of the residual gas must be 
made, in order to be certain that all the 
oxygen has been removed by the pyrogallic 
acid solution. 

The volume of the residual gas should 
now be about eighty-one cubic centi- 
metres. If more than this, there is rea- 
son to suspect the presence of carbonic 
oxide gas, or of unconsumed hydrogen and 
hydrocarbon gases of the methane or ethy- 
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lene type. The amount of these gases is 
determined by burning in the combustion 
pipette E with an excess of oxygen. For 
this purpose fifty cubic centimetres only 
of the residual gas is used, and are mixed 
with fifty cubie centimetres of the out- 
side air drawn in by K, care being taken 
that these gas measurements are correct. 
This air provides the oxygen required for 
the further combustion of the carbonic 
The 


total volume of gas is carefully measured, 


oxide, hydrogen and hydrocarbons. 


and the gas is drawn over into the com- 
bustion pipette E, the platinum coil mean- 
while being kept at a bright red heat by 
means of an electric current of two am- 
peres at ten volts, from any convenient 
source of electric energy. As the com- 
bustible gases pass over this coil they are 
burnt to CO, and H,O respectively. The 
gas is now drawn back into the measur- 
ing burette, and the diminution in volume 
is recorded. If no diminution occurs it 
signifies that no carbonic oxide, hydrogen 
or hydrocarbons have been present. Should 
any diminution have occurred it is neces- 
sary to distinguish between that due to 
carbonic oxide and that due to hydrogen 
For this purpose the 
residual gas is first passed over into the 

pipette C, the carbon 
dioxide gas produced by the combustion 


or hydrocarbons. 


absorption and 
of the carbon monoxide is determined as 
As one unit 
volume of carbon monoxide produces the 


before by the loss of volume. 


same volume of carbon dioxide, the de- 
crease in volume due to CO, absorption in 
C, multiplied by two, represents directly 
the percentage of carbonic oxide in the 
original gas sample. The percentage of 
hydrogen is now found by calculation ac- 
cording to the following method: 


Contraction on combustion = 2.3 cubic centi- 
metres. 

Carbon monoxide found by CO, absorption = 
1.6 cubic centimetres. 

1s = 0.8 cubic centimetres, or oxygen cor- 
responding to 1.6 cubic centimetres carbon 
monoxide. 

2.3 — 0.8 = 1.5 cubic centimetres, or con- 
traction corresponding to the unknown per- 
centage of hydrogen and hydrocarbons. 


But this contraction 
union of two volumes of hydrogen and one 


was due to the 


volume of oxygen, or three volumes of 
gas, and therefore the percentage of hy- 
drogen in the original gas sample must 
have been: 1.5 X 3 X 1 =1 per cent. 
This method of determining the amount 
of the combustible gases was first used by 
Coquillon, but his original apparatus has 
been modified as shown above by Winkler 
and by Sodeau; and full details of the 
procedure to be followed will be found 
in the original article by the last-named 
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chemist, published in the paper named 
below.’ This method of testing for car- 
bonic oxide and other combustible gases is 
much to be preferred to the more familiar 
method of using an acid or ammoniacal 
solution of cuprous chloride for their ab- 
sorption in the ordinary form of pipette, 
since such a solution does not yield ac- 
curate results unless freshly made for 
each test. This precaution is troublesome 
and is seldom taken by users of the ordi- 
nary Orsat apparatus; hence the carbonic 
oxide tests recorded for flue gases are sel- 
dom correct. 

The Orsat apparatus, as modified by 
Sodeau, is the most convenient and prac- 
tical form of gas-testing apparatus for 
works use; and when in charge of a man 
having experience in its use, the results 
obtained are sufficiently accurate for all 
technical purposes. 

Only two solutions are required for this 
modified Orsat apparatus, namely, caustic 
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potash of 1.20 Sp. G., and an alkaline 
solution of pyrogallic acid. 

The former solution is best made as re- 
quired by dissolving twenty-three grammes 
or one and one-half sticks of the usual 
make of pure caustic potash in 140 cubic 
centimétres of distilled water. This solu- 
tion should be transferred to the absorp- 
tion pipette, which holds about 150 cubic 
centimetres, without delay or exposure to 
the air. It is not advisable to make large 
quantities of caustic potash solution at 
one time. If stored in corked bottles it 
rots the corks and absorbs CO, from the 
atmosphere; while if kept in stoppered 
bottles it causes the stoppers to bind them- 
selves fast in the necks. 

The pyrogallic acid solution is made 
by dissolving twenty grammes of pyro- 
gallic acid in a caustic potash solution of 
1.20 Sp..G. The caustic potash solution 
(150 cubic centimetres) is first prepared 





1 Chemical News, February 5, 1904. 
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as above, and, when cold, is poured upon 
the weighed amount of pyrogallic acid 
contained in a small flask. This must be 
kept corked while solution occurs, and 
the solution must then be quickly trans- 
ferred to the second absorption pipette. 

The solution of pyrogallic acid in caus- 
tic potash is of a dark brown tint, and 
deepens rapidly in color as it becomes 
further oxidized. It absorbs oxygen rap- 
idly when warm, but only slowly in the 
cold, and the Orsat apparatus should 
therefore be kept in a room rather above 
the normal temperature. 

The Orsat apparatus will yield correct 
results only when kept clean and in 
good order, with all the _ stop-cocks 
and joints well attended to. At 
monthly intervals the glass stop-cocks 
ought to be removed from their sockets 
and thoroughly cleaned with soft paper. 
A thin coating of refined lard or other 
suitable lubricant, may be employed to 
make them turn easily after cleaning. Any 
mishap with the 1.20 Sp. G. caustic potash 
solution in C, whereby it is drawn up 
past the stop-cock, must be followed by 
the removal and washing of this. Inat- 
tention to this precaution may result in 
much delay and expense, owing to the 
stop-cock sticking fast in its seat, as a 
result of the wetting with caustic potash 
solution. ; 

3—Tests for Moisture and Soot—Ow- 
ing to the high snecific heat of aqueous 
vapor (see Article IX) the percentage of 
moisture present in the waste gases from 
boilers is of more importance than is gen- 
erally recognized, and it is unfortunate 
that so little accurate information is avail- 
able relating to this constituent. This 
absence of accurate data is partly account- 
ed for by the difficulty of obtaining cor- 
rect results in the tests made for moisture. 
Condensation of the moisture occurs upon 
the inner walls of the sampling tubes be- 
fore the weighed absorption apparatus is 
reached, and the soot and dust present in 
the chimney gases also add to the difficulty 
of the determination. 

The following method is as satisfactory 
as any that can be desired, the soot and 
dust being determined at the same time 
hy actual weighing in the filter tube, 
shown in Fig. 38. The glass tube shown 
is of hard potash glass nine inches in 
length, and about one-fourth inch in in- 
ternal diameter. The lower end is round- 
ed off and is provided with an opening 
one-eighth inch in diameter. The upper 
end is provided with a tubulus and ring, 
by the aid of which it is firmly attached 
to a threaded three-fourths-inch wrought- 
iron pipe by means of a cap, which holds 
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the glass ring firmly against the end of 
the iron pipe. Asbestos packing may be 
used to render this joint gas tight. The 
glass tube is filled through the lower open- 
ing with long and silky asbestos fibre, ex- 
cluding all fine dust, and after heating 
carefully over a Bunsen burner flame, 
the tube and its contents are allowed to 
cool, and are weighed as accurately as 
possible on a balance or scales reading to 
one-hundredth of a gramme. 

The filter tube is now attached by the 
screwed cap to the wrought-iron carrier, 
and this is fixed in the sampling hole of 
the flue in such a position that the lower 
opening of the filter tube is at about the 
centre of the flue and of the passing gases. 
From the increase in the weight of this 
tube the amount of soot and dust can be 
calculated. Care must, of course, be tak- 
en to clean the exterior of the tube thor- 
oughly before the second weighing. 

The projecting end of the iron carrier 











Fra. 3J.—Motstur® ABSORPTION APPARATUS. 


tube is attached by thick rubber tubing to 
the moisture absorption apparatus shown 
in Fig. 39. The wash bottle contains 150 
cubie centimetres of cold water and serves 
to condense the main portion of the mois- 
ture, while the two calcium chloride tubes 
retain the remaining portions of moisture 
present in the waste gases. The complete 
apparatus is weighed before and after 
making the test, with as much accuracy 
as the scales allow, and from the gain in 
weight the moisture present per cubic foot 
of waste gas is caleulated. If any con- 
densation of moisture occurs between the 
soot filter and the water absorption ap- 
paratus, both tests will be spoiled. For 
this reason it is necessary to have the 
wrought-iron pipe carrying the filter en- 
tirely sunk in the flue, and to use only a 
very short length of rubber tube for con- 
necting it to the second apparatus. 

The aspiration of gas through the smoke 
filter and water-absorption apparatus is 
best effected by a water aspirator of sim- 
ple design (shown in Fig. 40), the volume 
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of gas which has passed being calculated 
from the volume or weight of water which 
is collected in the lower vessel. 

The degree of accuracy which can be 
obtained with the apparatus described 
above depends largely upon the carefulness 
with which the measuring and weighing 
operations are carried out; and a special 
balance will be required if many tests of 
this kind are to be made. A large water 
aspirator and a fairly rapid current of 
gas through the apparatus are the other 
conditions of success. 

The solid matter retained in the filter 
tube will consist partly of unconsumed 
carbon and partly of fine particles of ash 
and other inorganic matter. 


—————————,To Apparatus 
& Flue 








—2 Gallon 
Bottle 




















10 feet fall to 
Measuring Vessel 
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If it be desired to determine the pro- 
portion of each of these, it will be neces- 
sary to place the tube in a special form 
of combustion furnace, and to burn the 
carbon of the soot to CO,, by heating in 
an atmosphere of oxygen. This CO, is 
then absorbed by caustic potash and by 
caustic lime, and from the increase in 
weight of the absorption apparatus, the 
percentage of carbon in the soot is cal- 


culated. Details of the method will he 
found in any text-book dealing with the 
analysis of organic substances; but it is 
one which is obviously beyond the scope 
of the present work, and requires a trained 
chemist for its successful operation. 


_—-_>o 


Electrical Trades Association 
of Chicago. 

The annual meeting and dinner of the 
Electrical Trades Association of Chicago 
was held at the Grand Pacific Hotel, Chi- 
cago, Ill., at seven o’clock, Friday even- 
ing, November 16. 
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Kelvin on Wireless 
Telegraphy. 

The following letter from Lord Kelvin 
appeared in the London Times of October 
16: 

Sir: The letters of Professor Silvanus 
Thompson and Sir William Preece in the 
Times of yesterday will, I am sure, inter- 
est many of your readers who are unable 
to follow the very important questions of 
international policy at present under con- 
sideration by the Berlin Congress on 
Wireless Telegraphy. The statement of 
historical facts and of scientific truths 
which they contain go far towards a com- 
plete history of the origin of one of the 
greatest wonders and triumphs of science 
in the nineteenth century—wireless teleg- 
raphy—due to the scientific discoveries of 
many workers and practically realized by 
Mr. Marconi in 1896. Sir Oliver Lodge’s 
Royal Institution lecture on Friday, 
March 8, 1889, on “The Discharge of a 
Leyden Jar,” was full of the origins of 
wireless telegraphy. It included a start- 
ling case of “telefunken,” discovered by 
some of the audience, between gilt patches 
on the wall of the lecture-room. The lec- 
turer gave a quotation from “Scientific 
Writings of Joseph Henry” (Vol. I., page 
203), of which the following is a part 
describing electrical experiments made by 
him about 1830, when he was Professor 
of Mathematics and Natural Philosophy 
in Albany: “A remarkable result was 
obtained in regard to the distance at 
which inductive effects are produced by a 
very small quantity of electricity. A sin- 
gle spark from the prime conductor of the 
machine of about an inch long, thrown on 
the end of a circuit of wire in an upper 
room, produced an induction sufficiently 
powerful to magnetize needles in a parallel 
circuit of wire placed in the cellar be- 
neath at a perpendicular distance of thirty 
feet, with two floors and ceilings, each 
fourteen inches thick, intervening.” 

This is the nearest approach to wireless 
telegraphy given to the world before prac- 
tical proof of electrical waves through 
ether and of their wonderful energy-car- 
rying quality was given in Hertz’s magnifi- 
cent experiments inspired by Helmholtz. 
Lodge himself made in 1894, as described 
in Professor Thompson’s letter in the 
Times of yesterday, very important steps 
towards the wireless telegraphy publicly 
realized by Marconi two years later. 
Lodge had got signals successfully through 
a distance of 150 yards; Marconi, in 1896, 
had signals through three-quarters of a 
mile; and very soon after, with aid given 
by our post-office, this was extended to 
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nine miles across the Bristol Channel. As 
early as the beginning of June, 1893, I 
was taken by Lord Tennyson to Marconi’s 
telegraph station at Alum Bay, in the 
Isle of Wight, then in successful wireless 
communication with Bournemouth ; and I 
had the great pleasure of sending mes- 
sages through fifteen miles of ether, and 
on by our postal land telegraphs to Sir 
George Stokes at Cambridge and other 
friends in England and Scotland. I be- 
lieve that up to that time, or at all events 
up to the time of Marconi’s success across 
the Bristol Channel, there had been no 
other practical advance upon Lodge’s 
wireless telegraphy through 150 yards in 
1894. 

Sir William Preece tells us that the 
post-office had been actively engaged in 
developing wireless telegraphy since 1884, 
and that in 1895 communication between 
Oban and Mull was successfully made by 
wireless telegraphy. That was a most in- 
teresting and successful experiment car- 
ried out by Sir William Preece himself. 
It was by induction between parallel lines 
of telegraph wire on the two coasts and 
was practically valuable because by it the 
communication was kept up until the rup- 
tured cable between the island and main- 
land could be repaired. That was the 


best that could be done in 1895. It well 
illustrates the greatness of the boon 


brought by Marconi a year later and thor- 
oughly appreciated by the engineers of our 
postal service as was shown by the assist- 
ance wisely given by the post-office in the 
early development of Marconi’s system. 
alexis 
A Dynamometer for Small 
Motors. 

A report was submitted recently by 
Georg Nicolaus to the telegraph section 
of the Elektrotechnischen Verein, dealing 
with the testing of small motors such as 
are used in telegraph and other similar 
The dynamometer is of the air- 
vane type, and consists simply of a split 
sleeve which may be slipped over the end 
of ‘the motor shaft and clamped in place. 
The outer end of this sleeve carries a rod 
at right angles to the motor axis, which 
forms arms upon which are placed two 
circular dises fitted with clamps for hold- 
ing them in any position on the two arms. 
Definite positions are marked on the arms, 
and by means of curves the power de- 
veloped by the motor with the vanes in 
any position and at any given speed can 
be read off directly. The dynamometer is 
calibrated by means of a cradle dynamom- 
eter, upon which the test motor is 
placed. The apparatus is simple and 
gives a steady load, besides being cleanly 
and easy to control, 


work. 
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The New Generating Station at Birmingham, England. 


BRIEF reference has already ap- 

peared in the ELrcrricaL Re- 

VIEW concerning the new generat- 
ing station that has been completed at 
Birmingham, England, in extension of 
the already existing very limited facilities 
for electric light and power supply. R. 
A. Chattock, M.I.E.E., the corporation 
electrical engineer and manager, was en- 
tirely responsible for the design of the 
station, and it is to him that we are in- 
debted for assistance in preparing this 
description as well as for the accompany- 
ing drawings and illustrations. 

There are three bays in the building: 
engine house, 275 feet long by 100 feet 
wide in one span; boiler house, 275 feet 
long by 89 feet wide; economizer house, 
There are 
also workshops, battery room, mess room 
and centrifugal pump-house. 

The for which the 
Lane station has been designed are: 

(1) 220 and 440-volt direct-current 
supply for lighting and private power pur- 
poses near the station. 

(2) 440-volt direct-current — supply 
through a system of trunk mains to the 


275 feet long by 47 feet wide. 


pu rposes 


distributing switchboards at the old gen- 
erating stations at Dale End and Water 
street; this is to meet increase in private 
supply. 

(3) 550-volt direct-current supply to 
overhead trolley lines within a radius of 
about two miles from the generating sta- 
tion. 

(4) 5,000-volt, high-tension, 
three-phase, alternating-current supply 
to substations in outlying districts of the 
city. 

The first equipment of the new station 
consists of 7,000-kilowatt, direct-current 
4,500-kilowatt, alternating-current 
Later the former will be increased to 
13,000 kilowatts and the latter to 13,500 
kilowatts. 


extra 


and 


sets. 


There are now erected, or constructing, 
four Belliss self-lubricating type steam 
engines of 3,000 indicated horse-power, 
operating 1,500-1,875 kilowatt Dick-Kerr 
direct-current generators. The cylinders 
are twenty-five inches, thirty-six and one- 
half inches, and fifty-five inches by thirty- 
three-inch stroke; and steam is supplied 
at 180 pounds pressure, superheated 100 
to 150 degrees Fahrenheit. The generator 
fields have sixteen poles, compound 
wound ; the armatures are of very massive 
construction, and are fitted with a very 


large commutator. The spider of the 


Summer 


(From Our British Correspondent.) 


is extended and bolted direct 
to the fly-wheel of the engine. It is in- 
tended to use these machines as ordinary 
shunt machines for the lighting supply, 
and as compound machines for the trac- 
tion supply, the necessary alterations in 
the connections being effected on the di- 
rect-current switchboard. 

There are also two Belliss engines of 
the same dimensions, operating alternat- 
ing-current generators of the same capac- 
ity, built by the British Westinghouse 
Company. Three other Belliss engines of 
1,000 indicated horse-power operate 500- 
625 Westinghouse alternators. 


armature 


canal, there being a large independent 
pumping installation for this purpose. 

The main generator sets are disposed 
in rows along either side of the engine 
room, with the generators placed toward 
the centre. There is an interconnecting 
side gallery carried alongside the engine 
house walls giving ready access from the 
switchboard gallery to each engine plat- 
form. 

For exciting purposes there are two 
180-indicated-horse-power Belliss-General 
Electric steam-driven dynamos, the en- 
450 revolutions per 


gine-speed being 


minute. 
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The engines for the direct and alternat- 
ing-current sets are strictly in duplicate, 
the only variation being a slightly higher 
rate of revolution in the alternating-cur- 
rent sets to correspond to twenty-five 
alternations per second. The direct-cur- 
rent run at 160 revolutions per 
minute, and the alternating-current sets 
at 1662 revolutions per minute. 

The engines have been arranged to run 
under condensing conditions, but provision 
has been made for exhausting to the at- 
mosphere on emergency through automatic 
exhaust valves on a new principle. Each 
main engine has its own surface condens- 
ing plant arranged alongside it. The cool- 
ing water is obtained from an adjacent 


sets 


The three 500-kilowatt engines which 


drive the alternating-current machines 
run at a speed of 250 revolutions per 


minute, and they all exhaust into a com- 
mon surface condenser, a duplicate of the 
plants supplied for the larger engines. 
There are two 500-kilowatt steam turbo- 
generators (C. A. Parsons and Company) 
whose turbines, together with the two ex- 
citer engines, are coupled direct to a 
surface condenser and set of motor-driven 
air-pumps. The generators are shunt- 
wound direct-current machines giving a 
pressure of 460 to 520 volts. The 1,500- 
kilowatt Westinghouse machines are of 
the standard engine-type, alternating-cur- 
rent, revolving field, horizontally divided 
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generators, three-phase, —_ twenty-five 
periods, 5,000 volts, and the three 500- 
kilowatt sets are similar in type. There 
are two 100-kilowatt exciters, and also 
two motor-driven balancers (Phenix, 
100 kilowatts each), the latter being in- 
stalled to deal with the out-of-balance 
current on the local lighting network. 
Two twenty-five-kilowatt Phoenix motor- 
driven three-wire boosters give the neces- 
sary increase in pressure on the trunk 
main supply to the two original generat- 
ing stations already mentioned. <A 200- 
kilowatt Phoenix motor-generator gives ¢ 
direct-current supply to the tramway sys- 
tem off the direct-current lighting bus-bars 
during light load at night-time after the 
main traffic has ceased. It is intended to 
install a 200-kilowatt rotary converter and 
hank of transformers to enable the high- 
tension alternating-current supply to be 
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wound, and they are operated by liquid 
type controllers. 

The direct-current switchgear at the 
Summer Lane station is of particular in- 
The problem of handling the di- 
rect current is unusual, because of the 
future proposed magnitude of the station, 
which will render any fault comparative- 
ly disastrous locally, and serious in its 
widespread effect in case it causes a tem- 
porary cessation of the supply. The prob- 
lem is also greatly complicated by the de- 
livery of both a local supply to the net- 


terest. 


work in- the neighborhood of the station, 
and at the same time a bulk supply, via 
groups of heavy trunk feeders, to old cen- 
tres of distribution in the existing power- 
It is not essential to here enu- 
units and loads 


houses. 
merate all the 
which have to be dealt with by this switch- 
gear, but they would convince any central 


various 
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coupled to the low-tension, direct-current 
supply, in order to avoid running steam 
plant on both classes of supply at times 
of light load. A large storage battery is 
also to be installed, together with a re- 
versible booster for equalizing the load 
upon the direct-current generators used 
for supplying the electric tramways. 
There is a large overhead four-motor 
electric traveling crane in the engine 
room; it will lift forty tons on one lift 
and ten tons on a second lift. The span 
between the crane rails is ninety-seven feet 
six inches. The crab which runs on the 
two main girders is equipped with two 
distinct lifts operated by separate motors. 


The motors are Westinghouse, series 


station man of the difficulty experienced 
in designing a suitable gear for their re- 
liable and flexible operation, without such 
complications that would cause troubles 
to be aggravated by errors in time of 
emergency. The problem which Mr. 
Chattock and his staff had to meet in this 
connection was further complicated by 
the nature of the site of the power-house, 
which necessitates locating the switch- 
gear across one end of the building in 
order to bring out the large number of 
feeders properly to the distributing con- 
duits, the space available in plan being 
so limited compared with the amount of 
gear required, that the switchboards must 
be double-decked, and in part mounted 
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in two rows facing each other. In spite 
of this, such care was taken in the rela- 
tive locations of the different gear that 
the heavy cable runs are remarkably clear 
of entanglements with each other, or with 
bus-bars, heavy connection strips, rheo- 
stats, gallery steel work or window in- 
terferences, everything considered. 

The direct-current switchgear in detail 
is as follows: 

Each of the main 1,500-kilowatt gen- 
erators is connected to its panel in the 
switchboard gallery nine 91-7/17 
cables, three positives, three equalizers or 
lighting negatives, and three traction 
negatives. All switches are mounted on 
the generator panel, which is seven feet 
six inches in height, and built up of 
three sections of two and one-half-inch 
black enameled slate. Each of these 
panels has the somewhat unusual width 
of four feet These heavy 
panels are mounted on five-inch by three- 
inch rolled steel H-stanchions, with hori- 
zontal T-iron laterals bolted to and sup- 
porting the several sections of the panels. 
All of the heavy leads from each of the 
large generators, are carried about the 
panel in the form of three five-inch by 
three-eighths-inch rolled copper bars in 
parallel, giving a cross section of over 


by 


six inches. 


five square inches, and a current density 
of only 709 amperes per square inch at 
an overload of 4,000 amperes per machine. 
These three bars are separated by three- 
fourths-inch air spaces to add to the ven- 
tilation and to give room for three-fourths- 
inch contact nuts on all switch and cir- 
cuit breaker studs and other connections. 
These studs are all two and one-half 
inches in diameter, with four nuts per 
stud, five inches across corners, giving 
a very low contact density. 

All switches and circuit breaking de- 
vices for these heavy currents, as well as 
for all currents on this board from 2,000 
to 10,000 amperes, are of the contracting 
company’s laminated lever or brush tog- 
gle types, with finely laminated copper leaf 
contacts firmly bedded on the opposing 
surfaces by heavy pressure generally set 
up by powerful toggle action. When 
arcing may occur on opening the switch, 
these brush contacts are protected by solid 
copper to copper auxiliary contacts, fur- 
ther protected in the case of the circuit 
breakers by the usual quick opening wide 
break carbon to carbon contacts. 

The main positive lead from each gen- 
erator passes through a carbon break cir- 
cuit-breaker without overload, but with 
reverse current attachment. The main 
positive lead also passes through a 5,000- 
ampere ammeter shunt with laminations 
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in a vertical plane to give maximum cool- 
ing effect, and with ends on the same 
horizontal line to minimize temperature 
errors. The shunts are all adjusted to 
the same drop at full load, so that all 
ammeters become essentially milli-volt- 
meters and can be calibrated as such. 
All indicating instruments throughout this 
switchgear are of the vertical edgewise 
type, with twelve-inch scales, heavy fig- 
ures, large pointers, and illuminated dials. 
These instruments are mounted at three 
elevations according to other requirements 
of the panels. First at the top of panel 
looking down; second about shoulder high 
looking straight out, and third on the sub- 
hase looking up, the latter position being 
used where the upper parts of the panel 
are occupied by circuit-breaking or switch- 
ing devices or other instruments. 

No voltmeters are used across any gen- 
erators for comparing the voltage of any 
unit with that of the bars or of any other 
unit. Each main bus-bar has its volt- 
meter or meters, these being of the seven- 
teen-inch illuminated-dial, sector type 
with limited open scales (440 to 550 for 
example) and with running index. Each 
machine is paralleled on the zero method 
by a twelve-inch vertical edgewise illum- 
inated-dial voltmeter connected across the 
last switch closed in paralleling. 

Each main generator is provided with 
multi-pole switches for simultaneously 
transferring both the positive and the 
negative from the traction to either of 
the lighting bars. Two such switches are 
required on account of the use of three 
sets of bus-bars, and these are connected 
in tandem, that is, the up-throw of the 
first transfer switch connects to the trac- 
tion bus-bars, while the down-throw con- 
nects to the centre studs of the other 
multi-pole switch, which, when thrown up 
connects to the upper lighting bus-bars, 
and when thrown down to lower lighting 
bus-bars. On this account it is impossible 
to parallel either pole of the traction with 
any of the lighting bars. The transfer 
switches being multi-pole, it is impossible 
to get a machine coupled by accident be- 
tween a lighting and a traction bar. The 
first of these tandem switches must of 
course be triple-pole in order to close the 
positive; equalizer and negative to the a 
traction bars. The second switch is dou- 
ble-pole, the series field connection going 
to a dead stud on the down-throw of the 
traction transfer switch. In order to avoid 
closing the armature circuit on the break- cn 
er, or closing the armature at the same 
time as the series field to the traction 
bars, there is in series with the breaker 
in the positive lead, a further single-pole 
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switch known as the paralleling switch; 
this to be closed after the transfer switches 
and the breaker are closed. The parallel- 
ing voltmeter is bridged around this 
switch, and its calibration is of the very 
simplest character as it should always 
read zero when the switch is closed; the 
external zero adjustment enables it to be 
corrected at any time. 

For the sake of clearance and accessi- 
bility the field-control gear has been kept 
clear of the panels, all rheostats being 
of the “slider” type with screw actuated 


Lower 
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voltages independently generated are un- 
necessary. One set of the main bus-bars, 
viz., that running to the trunk main sec- 
tion of the board is sectionalized by bus- 
bar section switches, with an alternative 
route from the two 500-kilowatt turbo- 
driven generators to the trunk main bus- 
bars through two one square inch cables 
per pole, thus enabling the main length 
of these bus-bars to be shut down at times 
of light load, for extensions or alterations 
of any kind. Two of the lighting feed- 
ing boosters are supplied from one side of 
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gear and resistances for clearing faults to 
earth on the lighting network. 

All of the lighting feeders, including 
the trunk supply to the other stations, 
are protected by automatic cut-outs. No 
fuses were found on the market which 
were considered suitable for this heavy 
service. 

The alternating-current switchgear is 
far simpler, owing to the compara- 
tively small amount of current required 
for the same power, the much simpler 
conditions of distribution to be met, and 
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contacts operated by hand wheels on verti- 
cal shafts mounted on pedestals in front 
of the corresponding panels. 

The main bus-bars are built up of five 
by three-eighths-inch copper, the largest 
at the present time consisting of six such 
bars per pole, but provision has been 
made for extending several of the bars up 
to fifteen square inches. 

The two main lighting bus-bars may 
be connected together by two 10,000 am- 
peres bus junction switches of the brush 
toggle type for use when two lighting 


the above-mentioned bus section switches, 
and two from the other side, so that at 
times of light load the local lighting may 
be supplied from the turbo-generators 
through these boosters, and the main local 
lighting bus-bars may be shut down for 
extensions or alterations. 

In addition to the above-mentioned gear 
there is the necessary equipment of Board 
of Trade test and recording apparatus for 
both traction and lighting work, also a 
Grove ohmeter and earth testing equip- 
ment, together with the requisite switch- 


the consequent absence of boosters, sim- 
plicity of the bus-bars, and so forth. The 
alternating-current transmission work at 
Birmingham is unusually free from com- 
plications. There are to be seven sub- 
stations, each to contain converters feed- 
ing the lighting and traction system. To 
each substation three fifteen-square-inch, 
three-core, extra high-tension feeders will 
be run, one for lighting, one for traction 
service, and the third as a spare for either 
lighting or traction. In the generating 
station there are three feeder bus-bars; 
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one for lighting, one for traction, and 
one for all spare feeders. 

The switchgear was designed and built 
by the British Thomson-Houston Com- 
pany, Limited. 

The cables connecting the switchboards 
to the direct-current generators are so ar- 
ranged that they are kept entirely distinct 
from each other throughout the whole of 
their run. 
hasement under the switchboards along 


They are carried from the 
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generators to the alternating-current 
switchboards, an entirely distinct subway 
being provided for these cables. Special 
chambers under the roadway in front of 
the station accommodate the large num- 
ber of direct-current feeder cables which 
have to be brought into the station. These 
chambers are arranged so that any feeder 
can be brought to the exact point of entry 
opposite its own panel on the switchboard, 
at the same time being kept entirely dis- 
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subways which run from one end of the 
engine house to the other, under the floor. 
These subways are fitted with a series of 
stone shelves built into the side walls, 
four shelves being provided for each gen- 
erator, to accommodate the positive, the 
negative, the equalizer, and the shunt 
winding cables. The shelves are arranged 
one above the other, with the intention 
of protecting the upper cables from dam- 
age should any of those beneath them 
become ignited. 

The three-core extra high-tension cables 
are run in a similar manner from the 


tinct from all other cables entering the 
station. 

The boiler-house equipment at present 
includes ten Babcock & Wilcox water- 
tube boilers, evaporating 240,000 pounds 
per hour. Eventually there will be twen- 
ty-four boilers evaporating 576,000 
pounds per hour. So far there are four 
feed pumps each of 8,000 gallons per hour 
capacity. The boilers have superheaters, 
and double mechanical chain grate stokers. 
The feed pumps are Weir's single direct- 
acting type. The coal supply is brought 
to the station by barge and there is a 
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Robins’ twenty-four-inch band conveyer 
large enough to discharge three barges 
simultaneously and capable of dealing 
with sixty tons of coal per hour (speed 
200 feet per minute). It is discharged 
into a small hopper and fed through an 
“Ingrey” weighing machine, and then 
into a hopper at ground level, thence by 
chutes to the filling apparatus of gravity 
bucket conveyers. A. H. Briner. 
London, November 1. 


ia OM amici 
“Seeing Electrically.” 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I read with interest your editorial on 
“Seeing Electrically,” in current REVIEW. 
I think it proves quite conclusively that 
one can not believe all the yarns the 
papers publish about startling inventions 
in this line. They are especially amusing 
when one learns that “at the receiver one 
may view the countenance of his friend 
in all its natural colors and watch its 
varying expressions as he talks over the 
telephone.” 

“Hlectrical Vision” is a subject very 
dear to my heart. It has occupied many 
spare hours during the last twelve years. 
Not in experimenting—-oh, no! (I realized 
that it was a tremendous problem)—in 
preparation. JI am familiar with the 
whole field, from the original discovery 
by Willoughby Smith, in 1873, that the 
resistance of selenium was altered by 


light, to Szcpanik’s fiasco, that was 
heralded as the wonder of wonders, des- 


tined to dazzle the world, when the Paris 
Exposition of 1900 (wasn’t it?) should 
have opened. Since then, perhaps halt 
a dozen other men have claimed to have 
solved the problem, but after the para- 
graph has gone the rounds, we hear no 
more. 

This problem is one of the most in- 
tricate and difficult that the human mind 
ever attempted to solve. I do not doubt, 
and yet I do not think it insolvable. We 
stand to-day in the same relation toward 
electrical vision that we did fifty years 
ago toward telephony. Then, the elec- 
trical transmission of articulated sounds 
(speech) was a wild dream. Yet, how 
ridiculously simple was Bell’s solution. 
So it will prove with electrical vision, 
probably; a simple apparatus, embodying 
a new application of old facts, or else a 
new discovery, and the deed is done. 
Done, despite the fact that the problem, 
as you point out, bristles with mechanical. 
electrical and optical difficulties. Some- 
body will solve the problem some day— 
possibly I may myself, for I have some 
ideas tucked away in my brain—but who- 
ever is the man marked by destiny for 
the job—it will be done, I am confident. 

ALFRED W. StoRM. 
Ramsey, N. J., October 28. 
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SOME POINTS ABOUT SINGLE-PHASE 
MOTORS.' 


BY W. LANGDON-DAVIES AND F. B. 0. HAWES. 


The title of this paper will, it is hoped, 
be sufficient to prevent you from antici- 
pating more than some brief sketches of 
a few matters of interest relating to single- 
phase motors. The types of motors dealt 
with are those which are used on ordinary 
single-phase circuits, supplying current for 
lighting and power, and not with those 
for traction,-ete., working on special low- 
periodicity circuits. The whole subject is 
full of interest, but only a small portion 
can be touched on in the scope of one 
paper. 

One of the earliest, if not the earliest, 
motors run by a rotating field was that 
devised by Walter Bailey. In his arrange- 
ment the shifting of the magnetic axis 
of the field, commonly called the rotating 
field, was produced mechanically by means 
of a commutator, which, although attached 
to the rotor, really commutated the field 
and it to more or rotate. 
Direct current was used. This machine 
is worthy of much the same admiration 
that one bestows on, say, “Puffing Billy,” 
when one considers the difficulties which 
The shifting of 
the magnetic axis can be produced by other 
than mechanical means. 

Who was the actual first inventor of 
the commutatorless single-phase motor 


caused less 


beset the early pioneers. 


starting on split field and subsequently 
working on a_ single-phase impressed 


field is not certain. It was prob- 
ably invented by more than one _per- 
son practically at the same time. Pro- 


fessor Ferraris, in a lecture, demonstrated 
this method in March, 1888. At about 
that time Nikola Tesla obtained and held 
patents in America, England and else- 
where for producing the same results. 
Touching these early patents of alternat- 
ing-current motors, there is one that will 
probably interest you—namely, that taken 
out by Dobrowolsky, dated December 15, 
1890, for the introduction of resistance 
into the induced member, usually the 
rotor, at starting. This is of particular 
interest from a commercial point of view, 
‘as the patent was kept in force in England 
during its full time, expiring December, 
1904. Although the owners of the patents 
appeared indifferent to their rights, Eng- 
lish makers were restrained from making 
motors with slip rings. The patent was 
held by a foreign company. 

The first experimental machine made by 
Mr. Langdon-Davies, which ran at all, 





1Paper read before the Birmingham (England) and 
District Electric Club, Saturday, October 13. 
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was constructed at the end of 1891. This 
was really a three-phase motor, the three 
phases being obtained from a single phase 
by splitting the phases, this being accom- 
plished by inserting resistances in two of 
the circuits of the motor and no resistance 
in the third. The two resistances were, of 
course, of different values. The idea of 
phase-splitting was suggested by the re- 
sults of some telegraph experiments. The 
stator and rotor were each ring-wound, 
and had polar projections, similar to the 
field magnet of a direct-current motor. 
No worse way of building an alternating- 
current motor can be imagined, but if you 
remember that there was no 
knowledge of the subject fifteen years ago 
you will realize that a pioneer had to dis- 
cover these things for himself, and that 
his most useful discoveries arose from his 
mistakes. 


common 


The next machine—which was a two- 
phase motor—was wound with two sep- 
arate windings on alternate poles for each 
phase. Two phases were obtained from a 
single-phase supply by the now common 
means of inserting a choke in one winding 
and a non-inductive resistance in the other. 
The ma- 
chine required a very large current to get 
it to start, and was very inefficient, and 
naturally had a very low power factor. 

Realizing that salient poles had serious 
disadvantages, the next machine was made 


The rotor was a squirrel cage. 


with slotted tunnel windings with one pair 
of tunnels for each pole. There were two 
sets of poles wound with two separate 
windings, each winding being upon alter- 
nate poles. Both sets of poles and wind- 
ings were used at starting; a variation of 
phase between the two sets was obtained, 
as before, by inserting a non-inductive 
resistance in the one set and a choke in 
the other. When the speed was nearly 
synchronous, one set of coils and the re- 
sistance and choke were cut out of the 
circuit and the machine ran as a single- 
phase motor. This machine, again, took 
a very large current at starting and was 
very inefficient. 

It became apparent that the idea of hav- 
ing separate poles was a fundamental er- 
ror. Separate poles may be considered 
as producing an effect on the rotor some- 
what like that of a ratchet and toothed 
wheel, whereas what is required is a mag- 
netic action upon the rotor which may be 
likened to the bristles of a brush continu- 
ously sweeping it round. The rotation of 
the rotor is produced by the field of the 
stator generating current in the rotor, 
which, again, produces a field reacting 
on that of the stator. When the rotor is 
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revolving at nearly synchronous speed, the 
axis of its field should be as nearly as pos- 
sible ninety degrees behind the axis of 
the stator field in the case of a two-pole 
machine. This can not be the case where 
there are separate poles, because there are 
points between the poles where the rotor 
has no effective return path. It was evi- 
dent, therefore, that the whole of the 
interior surface of the stator must be 
magnetized both when running as well as 
when starting. In this motor such was 
not the case. In starting it will be seen 
that, when the alternate sets of poles were 
at zero they were inert, and when running 
one set of poles was permanently inert. 

This machine was rewound so that the 
starting and running coils each enclosed 
the whole magnetic circuit. By this ar- 
rangement both the magnetic fields of the 
rotor and stator when running, or the 
fields set up by the two windings when 
starting—to express the action in a very 
unorthodox better 
together, and there was no position at 
any moment when the magnetic circuit of 
the rotor had no effective return path. This 
machine was a great improvement on its 
predecessors, and was the first machine 
which did really useful work. An impor- 
tant point to bear in mind as regards this 
machine was that every turn of the wind- 
ings surrounded the whole of each of the 
poles. Consequently, owing to the vary- 
ing reluctance, the field varied in density 
from a minimum at the centre of a pole 
to a maximum at its edge, and a good ro- 
tating field could not be obtained. This 
motor had much desired in the 
way of efficiency. The next 
chine was built up of stampings hav- 
ing four slots per pole; this was a dis- 
tinct advance on the previous machines. 
All these early efforts were made some 
fourteen years back. At the present date, 
thanks to the knowledge gained by the 
pioneers of the industry, the building of 
good single-phase motors is more a me- 
chanical than an electrical problem. 

Four properties are essential to a good 
single-phase motor—namely: (1) effi- 
ciency; (2) a high power-factor; (3) it 
should not overheat (though heating does 
not always indicate inefficiency); (4) it 
should be mechanically sound. 

There are two other properties which 
are commercially useful, but have no other 
importance—a motor should be cheap and 
should look attractive. The last factor is 
a very variable one and we have not as 
yet found any reliable formula for it. 

Dealing first with high power-factor. 
The power-factor of a motor matters but 
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little to the consumer. He need not con- 
sider what current ebbs and flows through 
his meter, he only regards the watts the 
meter registers against him. Further, the 
additional amount of copper required adds 
nothing to his working costs, and but little 
to his capital outlay. Up to a certain 
point, however, it does matter to the sup- 
ply station inasmuch as it entails more 
loss on the conductors, or, to put it an- 
other way, more copper to supply the same 
power at a lower power-factor. 

The efficiency of a motor is not essen- 
tially important to the supply companies, 
the more watts per horse-power it con- 
sumes the better in some ways for the 
supply company. We do not for a moment 
suggest that a supply company. would, or, 
in our experience, ever has attempted to, 
get inefficient motors used by its con- 
sumers, but we do wish to impress upon 
you the relative values of power-factor to 
efficiency in a commercial sense. 

The term power-factor is in itself mis- 
leading. It suggests to many people that 
a high power-factor means a high power 
of some kind, whereas what it really means 
is that a machine which is described as 
having a high power-factor is one which 
really requires a small magnetizing cur- 
rent, and for that reason we prefer to call 
the wattless current the magnetizing cur- 
rent. All motors require a magnetizing 
current, even direct-current motors, but 
the difference between the magnetizing 
current of a direct-current motor and that 
of an alternating-current motor is that in 
the direct-current motor the whole of the 
current is wattful, if we may use the word, 
whereas in alternating-current motors the 
bulk of the current is wattless. In the 
case of the direct-current motor, the whole 
of the magnetizing current is recorded in 
watts on the meter through which the 
motor takes its supply, whereas in the 
case of the alternating-current motor none 
of the really magnetizing current is re- 
corded. The only portion of the alternat- 
ing current which is recorded is that which 
either does useful work or is dissipated in 
hysteresis, mechanical friction, Foucault 
currents and copper losses. In the case of 
the direct-current motor, however, the 
magnetizing current may be very small, 
in the alternate-current motor 
the magnetizing current must be compara- 
tively large. The loss on the mains be- 
tween the supply station and the meter is 
C*R, therefore the smaller the current 
supplied to the motor for a given horse- 
power the cheaper the supply will be. 

It is therefore advisable on general 
grounds to have as small a magnetizing 


whereas 
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current as possible. It is not a difficult 
thing to produce an efficient alternating- 
current motor, provided the amount of 
magnetizing current can be ignored. The 
chief losses are due to Foucault currents, 
hysteresis and C*R in the copper. Good 
lamination of the magnetic circuit reduces 
the Foucault currents. Good quality of 
material reduces the hysteresis currents 
as well as the reluctance. Plenty of cop- 
per reduces the copper losses. 

The third requirement is the one that 
gives the most trouble in construction, for 
the larger the amount of copper wound 
the more difficult it becomes to keep down 
the reluctance of the magnetic circuit and 
therefore keep down the magnetizing cur- 
rent. 

There are three ways employed for get- 
ting the wire on to the iron: (1) Open slot 
winding (sometimes with former-wound 
coils) ; (2) tunnel winding; (3) combina- 
tions of the two. 

Open slot winding decreases the area of 
the air-gap for a given diameter of rotor. 
Tunnel winding is apt to increase the mag- 
Both of these increase the 
required magnetizing current in propor- 
tion to the power obtained, therefore vari- 
ous compromises are used. 

The length of the air-gap is a most im- 
portant factor in reducing the required 
magnetizing current. It can, in practice, 
be reduced to as little as 3! inch, but with 
so small an air-gap as this the rotor must 
be very accurately centered. If it were ;}5 
inch out of centre, this would cause the 
length of the air-gap on one side of a di- 
ameter to be in the proportion of three to 
five of the gap on the other side; a serious 
concentration of the field to one side of 
the rotor would result, thereby producing 
a considerable and useless side pull which 
would impair the starting qualities of the 
machine. 


netic leakage. 


This side pull is most serious 
in a two-pole machine. 

Ordinary bearings soon wear to the ex- 
tent of ;4s inch, and the absolute neces- 
sity for some better bearing was demon- 
strated. ‘The bearing which, in our opin- 
ion, best supplied the necessity was one 
constructed by our company, which was of 
highly polished cast iron, a steel spindle 
being employed. The bearings were ring- 
lubricated and worked exceedingly well if 
kept properly lubricated and clean. For 
example, the company has now a six-brake- 
horse-power motor running in their works 
which has been going for ten years, and 
the bearings have never yet been touched. 
Unfortunately, these bearings had to be 
given up because it was found impossible 
to get the general user to attend sufficiently 
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to the lubrication, especially in seeing that 
dirt was kept out of the oil. In the case 
of starting a new machine, it was abso- 
lutely necessary to see that the oil was 
working well through the bearings before 
running up to speed, as if they were dry 
it only took a fraction of a second for 
them to seize. 

There have been cases in which the 
users filled up the oil-box, which was fitted 
with a ring lubricator, with grease, and 
then switched on. The shaft seized, nat- 
urally, almost at once, and they could not 
be convinced that this was the result of 
their own neglect, but regarded the motor 
as a very bad machine electrically and me- 
chanically. Good phosphor-bronze bear- 
ings have, however, been found to satisfy 
the general conditions. 

Passing on to the consideration of rotor 
winding, it is absolutely necessary, in get- 
ting on the requisite amount of copper, 
to keep the area of the air-gap as small 
as possible. The earliest form of short- 
circuited induction rotors were wound (if 
it may be called winding) by thrusting 
a number of copper rods through holes in 
the rotor and soldering them to copper 
rings at the two extremities of the rotor; 
this was known as the squirrel-cage rotor. 
The holes in the rotor were placed as near 
the periphery as possible to avoid magnetic 
leakage. 

Such a rotor may give trouble in con- 
struction, inasmuch as it is difficult to 
ensure that the copper squirrel cage is 
exactly concentric with the magnetic cir- 
cuit of the rotor. Although the rotor 
might be mechanically balanced, it is pos- 
sible for there to be a squirrel cage of 
copper inductors moving eccentrically to 
the field, which will produce starting diffi- 
culties. If the rotor is wound either with 
copper rods or bars in open slots, troubles 
arising from eccentricity of the copper 
produce little or no effect. After some 
years of experience and experiment my 
company has adopted for its short-cir- 
cuited rotors a form of open slot winding. 
The slots can hardly be called slots, they 
are more of the nature of saw cuts, which 
are filled with copper strip. By this form 
of construction sufficient copper is put 
upon the rotor and a large area of air-gap 
maintained. 

Passing on to the third property that 
a motor should possess—namely, that it 
should not overheat—you will remember 
that we said this did not always indicate 
inefficiency. This can be readily under- 
stood if you consider that if a well-de- 
signed motor which ventilated itself were 
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shut up in a box it would soon overheat. 
The question of heating is one that re- 
quires careful consideration. If the effi- 
ciency is not affected it does not really 
matter how hot a motor gets, unless its 
temperature is such as to cause damage to 
itself or its surroundings. For instance, 
picture a 100-brake-horse-power motor of 
ninety-five per cent efficiency. The re- 
maining five per cent, or five brake-horse- 
power, whatever way you like to take it, 
has to be dispersed in heat, and it is 
‘ssential that this heat should not produce 
in any part of the motor-such a tempera- 
ture as to become destructive to the insula- 
tion or any other part of the machine; 
hut it should be understood that, provided 
the temperature of a motor is not suffi- 
ciently high to be either destructive to 
ihe machine or its surroundings, its ac- 
tual thermometric measure does not mat- 
teF. 

This brings us to the question of ven- 
tilation, which is a most important one, 
and we venture to say much more difficult 
in an alternating than in a direct-current 
motor. The ventilating spaces between 
‘he pole pieces do not exist in an alternat- 
ing-current motor, and as the stator has 
to completely surround the rotor there are 
no spaces for the air to circulate in. It 
will be seen from the rotor on the table 
that a cireulation of air is produced by 
providing the rotor with blades. These 
throw the air out from the centre and 
are shaped so that the same effect is pro- 
duced whichever is the direction of rota- 
tion of the rotor. 

So far we have only considered short- 
circuited rotors. These, of course, have 
a comparatively small starting torque per 
ampere. It should be remembered that it 
is only the starting torque per ampere 
that is of importance. An ordinary squir- 
rel-cage rotor can be made to give a large 
starting torque if the stator is so wound 
as to give it a large current. 

The efficiency of a motor when running 
up to speed is also a point worthy of care- 
ful consideration. 
and lifts, where the motor is practically 
always starting, it is especially important 
that it should be efficient when running 
up to speed. This is not so, however, when 
a motor is used to drive the shafting in 
a factory, and is only started up, say, twice 
a day, the time of getting into speed being 
a minute fraction of the total time the 
motor is in action. 

A larger starting torque is obtained per 
ampere where the rotor has slip rings 
and a resistance is introduced into the 
rotor circuit. This, however, introduces 


In such cases as cranes 
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complications. H. M. Hobart, in his 
book on electric motors, admirably sums 
up the case. He “would employ the squir- 
rel-cage type of motor much more gen- 
erally as having such great advantages on 
the score of simplicity, robustness, better 
economy in operation, and cheapness in 
manufacture, as to justify its use, not only 
in very small sizes, which is the present 
practice, but also in practically any size, 
in fact, limiting the use of slip-ring mo- 
tors to special cases. It is true that squir- 
rel-cage rotors must be started with little 
or no load, and even then must be started 
from a compensator, in order to limit the 
starting current to a permissable amount, 
but by the use of mechanical devices de- 
signed to apply the load after starting, 
they are made not only equal to, but more 
satisfactory than, the slip-ring motor, 
being characterized by higher efficiency, 
power-factor and overload capacity, and re- 
quiring a minimum of attention. The slip- 
ring motor, on the other hand, is not only 
less satisfactory with respect to these con- 
stants, but it is inherently more expen- 
sive, more liable to break down, gives at 
the slip rings and brushes practically as 
much trouble as a commutator, and must 
have troublesome and expensive auxiliary 
attachments for internally short-circuiting 
the slip rings and raising the brushes after 
starting. All these disadvantages are en- 
countered simply in order to obtain im- 
proved starting.” 

So far we have chiefly discussed some 
mechanical points about a single-phase 
motor, but the question of starting at once 
brings us to the unseen, and, we venture 
to say, the most important, consideration 
—viz., the rotating field by which the 
motor is started. Supposing a rotating 
field to be set up in the motor, in order 
to obtain the best results its speed of rota- 
tion should be perfectly constant, and it 
should not vary in strength during each 
revolution. This result is practically un- 
obtainable in a split-phase motor, as cer- 
tain compromises have to be made. For 
example, take the case of a two-pole ma- 
chine, and consider what is really required 
to produce a rotating field. The field 
should be perfectly uniform in density all 
round the air-gap. This in itself is a dif- 
ficult condition of affairs to produce in 
practice. Since tunnels of some kind must 
be used to contain the stator winding, it 
is obvious that the reluctance across every 
diameter of the air-gap is not uniform, and 
therefore the magnetic field in the air-gap 
can not be uniform. Any want of uni- 
formity in the rotating field produces 
wasteful currents in the rotor. Modern 
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methods have, however, reduced these ir- 
regularities by careful design. 

There is, or was, one difficulty in getting 
single-phase motors to start which we 
think will interest you, although with 
modern alternators it is a thing of the 
past. We refer to the wave shape of the 
alternating current supplied to the motor. 
Some of the most astonishing results may 
arise from irregular wave shapes—viz., 
those which are not sinusoidal. For in- 
stance, with a double-crested wave, a con- 
dition which frequently used to occur in 
practice, the resultant magnetic field 
would not only cease to revolve, but twice 
in a revolution it turned back against the 
direction of rotation’ of the rotor. It is 
obvious that under such conditions there 
will be great difficulty in getting the rotor 
to run up to speed. The whole of this 
subject is so extensive that it is impos- 
sible to know when to stop, but it is hoped 
that the above points will be of some in- 
terest. 
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The Rochester, Syracuse & 
Eastern Railway. 

What will be, when completed, one of 
the largest interurban electric railways in 
this country. The Rochester, Syracuse & 
Eastern Railway, connecting the cities of 
tochester and Syracuse, N. Y., has now 
opened up thirty-seven miles of the entire 
length of eighty-three miles from Roches- 
ter to Lyons. The undertaking, which 
is controlled mainly by Syracuse capital- 
ists, of which Lyman C. Smith is presi- 
dent, has been conducted in the most up- 
to-date manner. It is expected that it 
will cost $6,000,000 to complete the road. 
The roadbed, which in many instances 
traverses private right of way, is of the 
most substantial construction, all the 
material used being the best obtainable. 
The power-house equipment consists of 
apparatus representing the highest de- 
velopment of modern electric railway 
machinery, such as Westinghouse-Parsons 
steam turbines, Westinghouse turbo-gen- 
erators, as well as switchboard and aux- 


iliary machinery. The cars are solidly 
built, weighing approximately fifty tons 
and measuring fifty-four feet in length 
by eight and one-half feet in width. Each 
car is equipped with four 125-horse-power 
Westinghouse motors, Westinghouse mul- 
tiple unit control and air brakes. The 
company will operate express trains and 
accommodation trains, the former run- 
ning at a regular schedule speed of from 
fifty to sixty miles an hour. On a recent 
trial trip a few days ago, one of the cars 
attained a speed of seventy miles an hour. 
It is expected that the entire road from 
Rochester to Syracuse will be completed 
and in full operation by January 1, 1908. 
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Electrical Equipment of the Bath Portland Cement 


F the many applications of electric 
motors in manufacturing estab- 
lishments there is probably no in- 

dustry where the power demands are more 
exacting or the operating conditions more 
The heavy 
starting torque required by cement-mak- 


severe than in cement works. 


ing machinery, the nature of the load han- 
dled, the constant presence of dust and the 
inflammability of pulverized coal used in 
the manufacture of cement, bring up prob- 
lems in power transmission that require 
the most careful consideration. 

Power transmitted mechanically from a 
central source is open to many objections 
not only on account of the loss in long 
lines of shafting and belting, but the lack 
of flexibility, and the necessity of laying 
out buildings to conform to such methods 
of driving, add to the complexity of such 
systems. 

These considerations led to a demand 
for a substitute that would in the main 
eliminate many of the objectionable fea- 
tures referred to and provide a source of 
power that is immune from fire risk and 
that can be subdivided and applied at the 
various points of application. The natural 
solution of the problem was the adoption 
of induction motors, which is aptly illus- 
trated by the plant of the Bath Portland 
This 
plant was designed for an output of 2,500 
barrels of cement per day and is a typical 
example of modern practice in this indus- 
try, the eredit for the successful design 
and operation being due to Frederick B. 


Cement Company, at Bath, Pa. 


Franks, superintendent and chief me- 
chanical engineer of the plant, and James 
A. Gish, assistant. 

The buildings are compactly situated 


on four acres of ground and are construct- ° 


ed of concrete and steel, the extensive use 
of concrete being regarded as consistent 
with the cement business. 

The company owns 320 acres of ground 
on which is located, besides the buildings, 
an almost unlimited supply of cement 
rock, carrying approximately the correct 
proportions of material for Portland 
cement. 

A general view of the buildings is 
shown in Fig. 1. 
built ten feet above the ground level, the 
a basement, 
which pipes, 
cables, overflow conduits from condensers 
and a receiving tunnel from the reservoir. 


An interior view of the boiler room is 


The power-house is 


lower part being used as 


contains steam and air 


Company, Bath, Pa. 


given in Fig. 2. Here are located eight 
300-horse-power Berry boilers, each ten 
feet six and one-fourth inches outside 
diameter and twenty feet nine and one- 
half inches high. Bituminous coal is used 


column, self-closing gauge cocks, stop and 
check valves and three blow-off cocks. The 
working pressure of the boilers is 150 
pounds. Two horizontal fourteen-inch 
by eight and one-half-inch by ten-inch 














Fie. 1.—View or Batu (PA.) PortLAND CEMENT CoMPANY’s PLANT. 


for fuel, which is delivered on a trestle 
twelve feet high, forty-five-degree coal 
chutes delivering the coal into the boiler 
room. The boilers at the present time 
are hand-fired, but the fronts are so ar- 








duplex feed pumps supply water to the 
boilers through a 2,000-horse-power open- 
feed water heater. 

A large reservoir located within fifty 
feet of the power-house, and having a 








Fic. 2.—Bor.erR Room, Batu (PA.) PoRTLAND CEMENT CoMPANY’s PLANT, 


ranged that they can be equipped with 
automatic stokers. A brick stack 175 feet 
high is located centrally in the building, 
with four boilers on each side. Each boil- 
er is fitted with two three and one-half- 
inch pop safety valves, a Reliance water 


capacity of 3,500,000 gallons, is used as 
a reserve for water supply during the sea- 
son of the year when a creek, whieh fur- 
nishes the usual supply, is low. Water 
for condensing purposes is drawn from 
the reservoir and is returned thereto, 
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throughout the entire dimensions of which 
it must circulate before again entering 
the condenser suction pipes. The water 
supply for the reservoir, aside from the 
natural drainage of the surrounding 
grounds, is drawn from an artesian well 

















1a. 3.—ARTESIAN WELL AND ELECTRICALLY 

OPERATED Pump, Batu (PA.) PORTLAND 

CEMENT COMPANY. 

300 feet deep by a Deming pump operat- 
ed by a twenty-five-horse-power Westing- 
house induction motor. The pump is il- 
lustrated in Fig. 3. 

The engine and generator equipment 
consists of a 350-horse-power Wetherell- 
Corliss tandem-compound, condensing 
engine direct-connected to a Westing- 














Fic. 5.—Licutine Set, Batu (PA.) PORTLAND 
CEMENT COMPANY. 
200-kilowatt engine-type, three- 
phase, sixty-cycle, 440-volt generator oper- 
ating at 120 revolutions per minute, and 
1,100-horse-power, cross-compound 
engines of the same make, located parallel 
to each other, employed to drive the raw 
mill department and the clinker depart- 


house 


two 
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ment. These engines are of the heavy- 
duty Corliss type with cylinders twenty- 
four inches and forty-eight inches by 
forty-eight inches. They are fitted with 
a sheave fly-wheel eighteen feet in diam- 


eter and and three-fourths 


sixty-seven 
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paratus, and any unit may be stopped 
from several places in the works in case 
of accident. 

A small lighting set consisting of a 
Westinghouse ten-kilowatt, engine-type, 
direct-current, 125-volt generator, direct- 














Fig. 4.—Drrect-CoNNECTED ENGINE AND GENERATOR, BATH (PA.) PORTLAND 
CEMENT COMPANY. 


inches face, which drive twenty-two two- 
connected « to 
To 


inch transmission 


sheave wheels on the main line shaft. 


ropes 


connected to a Reeves vertical engine 
operating at 490 revolutions per minute, 
is illustrated in Fig. 5. 














Fie. 6.—SwitcHBoaRD, BaTtH (PA.) PorTLAND CEMENT COMPANY. 


this line shaft are belted two Westing- 
house 180-kilowatt, 440-volt, three-phase, 
sixty-cycle generators operating at 514 
Fig. 4 illustrates 
the engine and generator equipment. All 
three engines are equipped with the Con- 
solidated Engine Stop Company’s ap- 


revolutions per minute, 


A motor-generator set is used for ex- 
citation and consists of a fifteen-horse- 
power Westinghouse induction motor, 400 
volts, 1,120 revolutions per minute, direct- 
connected to a Westinghouse ten-kilowatt, 
125-volt, type S generator. 

The switchboard illustrated in Fig, 6 
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was manufactured by the Westinghouse 
Electric and Manufacturing Company and 
consists of white Italian marble panels 
mounted upon ornamental iron legs with 
the standard equipment of instruments 
for three-phase alternating-current cir- 
cuits. Located immediately behind the 
switchboard are twenty-kilowatt, 
Westinghouse oil-insulated, — self-cooling 
transformers with a secondary voltage of 
120, which furnish current for forty-eight 
Westinghouse multiple 
rent are lamps and 1,500 sixteen-candle- 
power incandescent lamps. 

In order that a clear idea of the manu- 
facture of cement and the various ap- 
plications of electric motors in such jindus- 
tries may be gained a description is given 
of the various processes from the time 
the rock leaves the quarry until the cement 
is packed in barrels. 

In the quarry vertical holes are drilled 
into the solid rock by pneumatic drills 
in which the blasting charges are placed 
and ignited by electricity. The loosened 
rock is conveyed to the mill in cars by 
means of gravity and dumped into two 
No. 6 Austin gyratory crushers, where the 
material is reduced to two and one-half 
inches and smaller. The empty cars then 
run to the foot of the incline (Fig. 7) 
where an endless chain driven by a ten- 
Westinghouse —_ induction 
motor draws them to the top, and they 
return to the quarry by gravity. The 
cars each have a capacity of four tons and 
an average of seventeen cars per hour are 
hauled up the incline. 

From each crusher the rock 






two 


alternating-cur- 


horse-power 


is deliv- 
ered to a continuous bucket elevator which 
raises it to a small hopper that empties 
into two large Buchanan crushing rolls, 
where the rock is further reduced to three- 
fourths inch and smaller. From the rolls 
it is elevated on another continuous bucket 
elevator and emptied into two revolving 
stone driers seventy-two inches in diam- 
eter and fifty-five feet long, having four 
compartments where the stone is dried. 
An exhauster is used in connection with 
the driers, the stack being located on the 
outside of the building. From the driers 
the stone discharges into a 
bucket elevator and is delivered into an- 
other set of Buchanan rolls driven by a 
100-horse-power Westinghouse motor. 
From this roll the stone is elevated and 


continuous 


i delivered into a storage bin in the store- 
house or on to a reversible belt conveyer, 
traveling over the top of the stone storage 
bin, which conveys the stone into the raw 
mill and delivers it to a belt conveyer that 
discharges into seventeen storage bins 

The storage 


above the grinding mills. 
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bin in the storehouse is of concrete and 
steel construction and has a capacity of 
1,200 tons of crushed stone. The stone 
is taken from this bin by a Scandinavian 
belt conveyer in a tunnel beneath and is 
emptied into an elevator which, in turn, 
conveys the crushed stone over the bins 
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same line shaft that operates the machin- 
ery in the storehouse, each mill having 
its independent clutch. Large storage 
bins are located over the mills, which 
empty directly into their feed hoppers, 
ample room being provided for any neces- 
Passing through the mill 


sary repairs. 

















Fie. 7.—TrRAMWwaAy, Batu (PA.) PoRTLAND CEMENT COMPANY. 


in the raw mill. The large storage bin 
in the storehouse is kept filled to its 
maximum capacity, as this department 
operates only ten hours per day, and 
enough excess material is stored to enable 
it to close down for three days at least. 


SS 








the material is delivered into a screw con- 
veyer located in a tunnel beside the mill 
foundation, which empties into an eleva- 
tor in the kiln house. In this house the 
machinery is driven by a line shaft belted 
to a 190-horse-power Westinghouse induc- 





Fic. 8.—ELECTRICALLY OPERATED KILN, 


The machinery in this department is oper- 
ated from the main line shaft, which is 
driven from the engine room as already 
described. 

The next process is taken up in the raw 
grinding room, where sixteen Fuller-Le- 
high mills are located, driven from the 


Batu (PA.) PORTLAND CEMENT COMPANY. 


tion motor operating at 580 revolutions 
This motor also drives a 
Westinghouse  22.5-kilowatt, 125-volt, 
type S which supplements 
the exciters in the engine room proper. 
One of the kilns is shown in Fig. 8. 
The kiln house connects with part of 


per minute. 


exciter 
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the raw grinding room and the rotary 
kilns are placed transversely across the 
building. There are six kilns each 100 
feet long, seven feet six inches in diam- 
eter at the large end and five feet six 

















Fic. 9.—Coo._Eers, Suowine Bucket CONVEY- 
ERS, BATH (PA.) PORTLAND CEMENT COMPANY. 
inches at the stack end. The stacks are 
sixty feet high, five feet in diameter. 
Each kiln is driven from the line shaft 
by means of a Mosser speed regulator of 
the interlocking-cone pattern, controlled 
bv a tight-and-loose pulley that also con- 
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transversely across the kiln storage bins. 
Another screw is also used to remove the 
spill and dust from the dust chambers at 
the feed end of the kilns and, in turn, 
empties into the elevator that receives 
material from the raw mill. At the de- 
livery end of the kiln the clinker dis- 
charges into a pit, forming a chute that 
empties into three bucket elevators, one 
elevator being used for two kilns. The 
clinker is then. elevated and discharged 
into three feet in 
diameter and forty feet high, illustrated 
in Fig. 9. The elevators are operated 
by a thirty-horse-power Westinghouse in- 


clinker coolers ten 


duction motor. 

The coolers are arranged with spouts 
which deliver the clinker into conveying 
machinery that extends to the clinker 
storage, where the clinkers are well sea- 
soned before grinding. 

Fuel for the kilns consists of pulverized 
coal, which is forced through pipes from 
the feeders to burners, as can be clearly 
seen in Fig. 8. The feeders, six in num- 
ber, are each operated by a one-horse-pow- 
er Westinghouse induction motor illus- 
trated in Fig. 10. 

The clinker discharges from the coolers 
upon a belt conveyer traveling through 
the concrete foundations upon which they 


rest. The discharge from the cooler is 





Fig. 10.—ONE OF THE S1x WESTINGHOUSE INDUCTION MoTORS OPERATING COAL FEEDERS, 
Batu (Pa.) PoRTLAND CEMENT COMPANY. 


trols the feeding of the raw material from 
the storage bins, which have a capacity of 
200 tons each. 

The raw material is raised by an eleva- 
tor from the raw mill to a screw traveling 


controlled by a hand-operated gate. The 
first belt conveyer empties into a second 
conveyer which delivers the clinker to an 
elevator that, in turn, delivers the clinker 
to a conveyer distributing from the clink- 
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er storage to a belt conveyer. This 
empties into an automatic measuring de- 
vice which discharges into a storage bin, 
thence to three pot crushers. An auto- 
matic gypsum-measuring device is used 
and arranged so that a continuous flow 
of this ingredient enters and mixes with 
From the 
pot crushers the clinker is conveyed on a 
belt conveyer and emptied into a second 
conveyer that discharges into an elevator, 
delivering the material in the clinker- 
grinding room, which contains twenty- 
four Griffin mills. 
storage room 


the clinker before crushing. 


The unfinished clinker 
will have a capacity of 
100,000 barrels, with provision for in- 
Three 
tunnels will be used, which contain the 
belt conveyers, the feeding of the clinker 
being controlled by the Link-Belt Engi- 
neering Company’s system of under-cut 
These conveyers will empty into 
another conveyer, where the material is 


creasing the amount if necessary. 


gates. 


delivered to an elevator emptying into 
a measuring device located in a bin con- 
nected with the pot crushers. 

The clinker, after passing through the 
pot crushers in the clinker storage house, 
enters the clinker-grinding room on a belt 
conveyer and is emptied into a_ bucket 
elevator and conveyed to two sets of clink- 
er-crushing rolls, where the clinker is 
reduced to about the size of peas, then 
elevated and conveyed to bins over twen- 
ty-four Griffin mills, where it is ground to 
cement. 
comes the cement stock house, where the 
finished product is stored. From _ the 
former department cement screws empty 
into a bucket elevator that elevates and 
delivers into an overhead screw operating 
right and left. This, in turn, discharges 
into two screws traveling longitudinally 
with the building, one of which empties 
into a large bin on one side of the build- 
ing and into a number of smaller bins 
on the opposite side, where a screw con- 
veyer in a_ large the 
From the 


After the clinker-grinding room 


tunnel delivers 
cement to the packing house. 
large bin there is also a screw conveyer 
for delivering cement to the packing 
house, which has a capacity of 4,000 bar- 
rels per day. All the machinery in the 
stock and packing house is operated by a 
100-horse-power Westinghouse induction 
motor. 

The coal-pulverizing plant, where the 
coal for the kilns is prepared, contains 
one F. D. Cummer & Sons self-contained 
coal drier, a Mosser crushing roll, and 
four Lehigh-Fuller mills for pulverizing 
the coal. After passing through the drier 
the coal is delivered by a screw conveyer 
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into the Mosser crushing roll, then into a 
bucket elevator that empties into a screw 
conveyer above the storage bins for the 
Lehigh-Fuller mills. After passing 
through the mills the coal is delivered 
by means of a screw conveyer and an 
elevator to the coal bins in front of the 
kilns. All the machinery in this depart- 
ment is driven by a Westinghouse 200- 
horse-power induction motor. 

A modern machine shop, operated by 
a ten-horse-power Westinghouse induction 
motor, where all repairs are made, com- 
pletes the equipment of one of the most 
modern and complete cement plants in 
this country. 


—_ +2. 


A New Method of Testing 
Magnetic Metals. 


At the recent international congress for. 


testing materials, held in Brussels early 
in September, a new method of testing 
magnetic materials was described by Capt. 
L. Fraichet, of the French Artillery. The 
method consists in observing the variation 
in the magnetic permeability of a test bar 
while under tension. The bar is sur- 
rounded by a bobbin composed of a pri- 
mary circuit of stout wire, the current be- 
ing supplied from storage batteries. A sec- 
ondary test circuit is placed around the 
core and connected to the galvanometer. 
The flux passing through the test bar 
varies from two causes: the length of the 
bar increases under tension, and its cross- 


section diminishes. These two effects 
should produce a continuous regular 
variation in the flux. Whenever struc- 


tural changes in the steel take place ir- 
regular changes in the permeability should 
he observed. Curves obtained in this way 
are not easy to interpret, because of the 
disturbing effects of the clamps of the 
testing machine. This investigation was 
begun by Fraichet in 1904, but the con- 
clusions then reached have not been con- 
firmed by his more recent researches. The 
permeability seemed to increase at the 
commencement of the elastic deformation, 
and the magnetic circuit to become com- 
pletely closed much sooner than had been 
assumed. For this reason weak magnet- 
izations are now used in the tests. The 
limit of elasticity seems to correspond to 
a rapid deflection of the galvanometer, 
not to the maximum deflection. 


————- eae -— 


Motor Mail Wagons. 

Consul Albert Halstead, of Birmingham, 
England, says that it is reported that the 
British post-office department proposes to 
use motor mail wagons where at present 
horse mail wagons are used, and that it 
is so well satisfied with experiments made 
with motor mail wagons as to intend to 
introduce them on all the long-distance 
horse-coach routes, and later to carry not 
a little of the mail now dispatched by 
train. 
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Illuminating Engineering 
Society. 

A meeting of the New York section of 
the Illuminating Engineering Society was 
held at the Edison Auditorium, 44 West 
Twenty-seventh street, New York city, on 
the evening of Friday, November 9. 

Preston 8. Millar, secretary of the sec- 
tion, reported that the membership of the 
society had reached 850. 

President Marks introduced A. E. For- 
stall, chairman of the New York section, 
who made a few remarks. Particular at- 
tention was called to the tendency to-day 
to bring together the gas and electric light 
companies, but no effort seems to have been 
made to bring together the gas and elec- 
trical engineers. It was hoped by the 
speaker that the society would bring 
this about. The opportunity for work 
offered to the society was dwelt upon brief- 
ly, attention being called particularly to 
the need of guiding the public in lighting 
matters, teaching it how to get the most 
light for its money. 

Three papers dealing with the general 
subject of fixtures were presented, the first 
of these being entitled “Location of 
Lamps and Illuminating Efficiency,” by 
Preston S. Millar, of the Electrical Test- 
ing Laboratories. An abstract of this 
paper will be found on another page of 
this issue. 

The second paper was by Major E. L. 
Zalinski, U. S. A., retired, entitled “Fix- 
ture Design and Location.” This dwells 
upon the application of the law of in- 
verse squares and the location of fixtures, 
pointing out that, according to this law, 
a very considerable increase in illumina- 
tion may be secured by making the fix- 
tures rather longer than is customary, 
particularly where the ceilings are high, 
thus bringing down the lamps to a mini- 
mum height from the floor. Figures were 
given showing the relative illumination 
secured with the fixtures at different dis- 
tances from the floor. Eight feet is given 
as the minimum height, thus providing 
head room, and the lamps being above 
the direct vision of the eyes. The height 
at which the lamps are placed depends 
upon their intrinsic brilliancy and also 
upon the character of the reflectors used. 
Clear prismatic glass reflectors, having a 
higher intrinsic brilliancy than opaque re- 
flectors, must be placed higher than the 
latter. The law of inverse squares has 
application not alone to the placement of 
fixtures, but, as well, to the manner of 
most advantageous subdivision, lateral 
distribution and number. It has been 
found by actual trial that the law of in- 
verse squares, contrary to expectation, 
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may be applied to illuminants equipped 
with reflectors, with sufficient accuracy for 
all practical purposes. 

Sketches were shown of a number of 
fixtures of simple design intended to ful- 
fil the requirements called for in the 
paper. No attempt at elaborate ornamen- 
tation was made. The distinguishing fea- 
ture of these fixtures is the length of the 
drop. Two of them were designed for 
use with clusters of lamps, and a third 
for a central cluster surrounded by a num- 
ber of single lamps, all of these being 
fitted with reflectors. In the case of the 
latter the single lamps are inclined out- 
ward from the vertical, so as to give a 
uniform distribution of light through a 
fairly large area, the angle of inclination 
being selected to accomplish this result. 

The third paper was by F. N. Olcott, 
entitled “Fixture Location in Residence 
Lighting.” It is pointed ont that in the 
field of residence lighting there is no set 
of rules which can be followed closely, 
owing to the different tastes of owners 
and the great variety of interior decora- 
tion. There is, however, a great similar- 
ity in average residences. They usually 
comprise a vestibule, hall, parlor, dining- 
room, library, bedrooms and less im- 
portant rooms. Each of these rooms has 
accepted types of fixtures, which have been 
developed for meeting the general require- 
ments and the urgencies of mechanical 
construction, but in the details of design 
they are unlimited. With the earlier type 
of fixtures, designed for the use of candles, 
oil and gas, it was necessary to eliminate, 
as far as possible, the chance of burning 
or damaging the ceilings and wells. For 
this reason the centre fixture was hung as 
far as possible from the ceiling, and the 
brackets extended considerably from the 
wall. These chandeliers and brackets grad- 
uelly increased in size until they became 
the most prominent feature in the room, 
and dwarfed These condition: 
were regrettable, but were necessary on 
account of the means of illumination then 
available. The early practice left the 
question of illumination entirely to the 
owner, who could use as many burners 
on each fixture as he was willing to pay 
for; and he usually selected the design. 
Frequently one design would be selected 
and used throughout the house, merely 
varying the number of lights, with the 
exception of the hall, where a lantern 
was invariably used. Where it was found 
that the ordinary burner used with such 
fixtures did not supply light enough, the 
burner was changed until the desired il- 
lumination was secured. The only end 
sought was to secure as much light from 
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one source as possible. The introduction 
of electric lighting altered the conditions 
prevailing with the older types of illumi- 
nant. The elimination of smoke, and the 
danger of an open flame, afforded the op- 
portunity to create lighter and more grace- 
ful fixtures and thus the old, heavy type 
of chandelier is gradually disappearing. 
The change gives a more pleasant illumi- 
nation, as it is possible to place the 
source of light higher. It also increases 
the apparent size of rooms, and renders 
ihe decorations more effective. This is 
undoubtedly one of the reasons for the 
popularity of electric lighting as com- 
pared with gas. 

One of the primary requisites in de- 
signing the lighting system of a house is 
to provide a sufficient number of outlets 
and to locate these so as to secure effec- 
tive illumination of the entire room. In 
locating the controlling switches the con- 
venience of the resident must be borne 
in mind. These are features which are 
very frequently neglected by those who 
draw up the lighting plans, and it is only 
when the owner undertakes to select his 
fixtures that the poor design becomes ap- 
parent. Then it is usually too late to 
make any changes without incurring con- 
siderable expense. The result is that the 
owner is forced to put up with an insuf- 
ficient amount of light, or he must exceed 
the capacity of his wire, as specified by 
the underwriters’ rules. These defects in 
design can be easily remedied with a slight 
increase in cost, if they are brought to 
the attention of the owner before the work 
is done. A residence can never be illumi- 
nated merely on the principle of so many 
candle-power to a square foot, as there 
will always be a necessary waste of light 
in connection with decoration, and this 
depends upon the taste of the owner. 

The present tendency is to use more 
wall brackets) These should be dis- 
tributed around the room so as to over- 
come all shadows, permit of shading the 
light, and yet give enough illumination to 
supplement the ceiling fixture for com- 
plete illumination. The various tastes of 
the owners prevent any generalization of 
residence fixtures, but the main object 
should be to have the fixture part of the 
general scheme of the decoration of the 
room, and to this end each room should 
receive its share of attention. The fix- 
ture with the light at an angle has prac- 
tically been done away with in the better 
residences, on account of the unpleasant 
effect on the eye. It has been found that 
a more satisfactory effect is produced with 
the lights either vertically up or down on 
both the brackets and ceiling fixtures, as 
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this permits of screening the lamp from 
the eye by means of a decorative shade. 
Installing the lamp upward on a bracket 
has proved to be the most practical meth- 
od for general use, for then, with the ordi- 
nary open glass shade, the lamp is screened 
from the eye and its light is reflected to 
the ceiling, thus adding to the general 
illumination. Regarding the economical 
side of the question, there seems to be no 
better solution than to secure an equal 
distribution of light from lamps of low 
candle-power properly _ controlled by 
switches, so that the owner can use as 
inany or as few as the occasion calls for. 

The discussion was opened by Major 
Zalinski, who laid a good deal of stress 
upon the importance of securing accurate 
data on illumination subjects, such as are 
given in Mr. Millar’s paper. 

J. H. Hallberg pointed out the obliga- 
tion upon consulting engineers of provid- 
ing the desired illumination at the lowest 
cost to the householder, without consider- 
ing the effect upon the central station. 
Within the past few years he has made 
recommendations in over 200 instances, 
and has frequently reduced the cost of 
lighting fifty per cent. 

E. Y. Porter said that the use of shades 
for throwing all the light downward is 
not necessarily the best practice. When 
discussing the use of parabolic reflectors 
it is important to specify the size of the 
reflector, as this will affect considerably 
the character of the distribution. 

Dr. C. S. Sharp stated that the inverse 
square law applies to all reflectors, pro- 
vided the measurements be made far 
enough away. The extreme case is that 
of a searchlight, yet even here photomet- 
rie methods may be applied if the observa- 
tions be taken at a considerable distance. 
Such reflectors produce a virtual image 
hack of the source of light, but, on ac- 
count of the size of the luminous body, 
the ray thrown out is diverging and 
comes apparently from the image. Under 
this extreme case the measurements give 
not a true, but an apparent, candle-power, 
and should be so stated in connection with 
the distance from the source of light at 
which the measurement was made. For 
ordinary reflectors the inverse square law 
gives results sufficiently accurate for il- 
luminating purposes, provided the surface 
on which the illumination falls be not 
too close to the source of light. 

G. V. Williams called attention to the 
effect of the shape of the filament on the 
performance of reflectors. With the new- 
er types of incandescent lamp in which 
the filament is long, more light will be 
thrown out horizontally. 
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Dr. Sharp replied that, on the other 
hand, a lamp throwing a large amount of 
light vertically down must necessarily 
throw a good deal upward on to the base, 
where it is difficult to catch. 

Dr. W. S. Dennett thought that the 
laws of geometry and optics should be 
applied to reflectors of the parabolic type. 
If one may judge from the effect on the 
eye of a locomotive headlight, certainly 
these laws seem to hold in actual practice. 

Mr. Millar, replying to a question, said 
that he had asked a number of men ex- 
perienced in illuminating problems to 
estimate the increase of illumination 
which would be given by reflection from 
the walls of the room used in the experi- 
ments described in his paper. As noted 
there, the increase varies from forty-five 
to 166 per cent. The estimate of a number 
of architects varied as follows: fifteen, 
twenty, thirty-three, twenty-three and fif- 
teen per cent. Three electrical engineers 
estimated, respectively, 100 per cent, ten 
per cent and 100 per cent. Two of the 
latter later revised their figures, but the 
revision was, in each case, in the wrong 
direction. A physicist estimated sixty per 
cent increase, and a fixture manufacturer, 
thirty per cent. These figures are strong 
evidence of the necessity for making ac- 
tual tests of the results achieved in actual 
practice, for it is apparent that we can 
not, as yet, anyhow, make any estimates 
of the effect of reflection which can be 
depended upon. 

Dr. Sharp, replying to Dr. Dennett, 
emphasized his previous statement with 
regard to parabolic reflectors. If the 
measurements be made far enough away, 
the ray is really diverging, and the inverse 
square law applies. 

E. L. Elliott stated that some years ago 
he carried out a series of tests to deter- 
mine the effect of reflectors and found 
that, much to his surprise, the inverse 
square law held sufficiently close for all 
practical purposes, except when measure- 
ments were made very close to the lamp. 

In closing the discussion, Mr. Millar 
stated emphatically that no comparisons 
of the performance of different reflectors 
should be made from the figures given in 
his paper, because, as there stated, the con- 
ditions under which they were used varied 
considerably. Regarding the effect of the 
new types of filament, the distribution 
curves which these give do not vary much 
from those of the ordinary carbon fila- 
ment. It is not wise to stick too close 
to the law of inverse squares, for this 
law, in his opinion, does not apply rigidly 
to certain reflectors. 

The meeting was then adjourned. 
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LOCATION OF LAMPS AND ILLUMI- 
NATING EFFICIENCY.' 


BY PRESTON S. MILLAR. 





It is the purpose of this paper to con- 
sider the relative efficiencies of four differ- 
ent methods of indoor illumination which 
are in common use to-day, using as a 
basis precise measurements of the intensity 
of illumination produced by incandescent 
electric lamps used with various fixtures 
variously placed. 

Lack of opportunity to carry out a 
series of tests for incorporation in this 
paper has made necessary the adaptation 
to our purpose of tests made at the Elec- 
trical Testing Laboratories with other ob- 
jects in view. The conditions are not in 
every case just what one might wish, but 
it is hoped that the results may be of 
practical value. 

The experiments were made in a rect- 
angular room, approximately sixteen feet 
long by eleven feet wide and twelve and 
one-half feet high. The ceiling and walls 
are finished in a light-buff color, the ceil- 
ing construction being steel girder and 
brick arch. The floor is painted light red. 
‘There are three windows, one of trans- 
parent glass six feet eleven inches high 
and three feet wide, one of translucent 
glass five feet six inches high by two feet 
six inches wide, and one of translucent 
glass five feet six inches high by two feet 
three inches wide. Fig. 1 shows the plan 
of the room and the location of test 
stations at which measurements of illumi- 
nation on a horizontal plane three feet 
above the floor were made. As no other 
measurements of illumination were made, 
this study will be confined to the particu- 
lar plane referred to without any refer- 
ence to the effect upon the other portions 
of the room. 

In this room lamps have been installed 
for test purposes at various times as fol- 
lows: 

Ceiling Installation—Twelve sixteen- 
candle-power lamps in the ceiling, tip 
downward, one lamp located directly over 
each of the twelve illumination test sta- 
tions, as shown in Fig. 1. 

Drop-Cord. Installation Six sixteen- 
candle-power lamps on drop-cords, sus- 
pended at a height of nine feet above the 
floor, directly over the illumination test 
stations Nos. 1, 3, 5, 7, 9 and 11, as in 
Fig. 1. 

Chandelier Installation.—Four sixteen- 
candle-power lamps at a height of seven 
feet one inch above the floor, placed in a 
chandelier suspended in the centre of the 
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room. The arms of this chandelier were 
approximately one foot six inches long. 
The lamp axes formed angles of approxi- 
mately forty-five degrees with the vertical. 
The chandelier arms were diagonal with 
the room. 

Wall-Bracket Installation—Four thir- 
ty-two candle-power lamps placed upright 
in wall brackets seven feet above the floor, 
located symmetrically one on each of the 
four walls. 























Fie. 1.—PnLaANn oF Room AND LOCATION 
oF Test STATIONS. 


All of the above lamps were of the oval 
filament type, and were operated at the 
voltage at which they gave their rated 
candle-powers. They were used alone 
and with reflectors and globes as stated 
hereafter. 

The instrument used to measure the in- 
tensity of the illumination was a Weber 
photometer in which certain important 
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plane which does not vary sufficiently from 
Lambert’s law of the cosine to introduce 
material errors in such tests as those re- 
corded herein; the accuracy of measure- 
ment is irrespective of the direction from 
which light is incident upon the test 
plate. 

In standardizing this instrument, a 
standard incandescent electric lamp is so 
placed that its rays will be incident upon 
the test plate at an angle of thirty de- 
grees. By the application of the formula 
E T 

a 

mination so produced upon the test plate 
is determined. This method of standard- 
izing the instrument dces away with any 
considerable errors due to imperfect dif- 
fusing surface of the test plate, when the 
instrument is used in measuring direct 
and diffused light of the character used 
in these tests. 

The results of the experiments appear 
in detail in Table I. In considering these, 
it should be remembered that no com- 
parisons can be drawn between the re- 
flectors and globes used, since the in- 
stallations were radically different. Table 
II shows efficiencies obtained with the 
various installations and should be con- 
sidered in connection with Table I. All 
efficiency values are based upon the nu- 
merical averages of the figures represent- 





cos 6 the intensity of the illu- 


TABLE I. 


DETAILS OF ILLUMINATION 


Type of lamp..........2 





16-cp. Oval 16-cp. Oval Fil’m’t 


PROVIDED BY VARIOUS INSTALLATIONS OF LAMPS. 


16-cp. Oval Filament 32-cp Ov. Fil’ment 





Filament 
WOMAMDS 55255010 00s 2 6 4 4 

AMBIRNC Ys. 5 c-rcncie wire Ceiling Drop Cords Chandelier Wall Brackets 

Height above plane... 9 ft. 2 in. 6 ft. 4 ft. 1 in. 4 ft. 

ben a T-in ~~ - No. 2805 
eee camels. Inn, 1. E. Co. tice ay olo- 7  Holo- 
AMRIMIATICS »...55:5:<0:0:6:610 None None Cented None ary phane None phane 
Refl. oe ae Gl. (sp'l) 
Test Station No. Lux. Lux. Lux Lux. Lux. Lux. Lux. Lux. 
EO sata nes Soe ieee 17.3 13.0 21.2 8.0 8.3 8.2 14.8 13.9 
ey a cso e ino lowsals uns 19.9 14.8 1975 10.3 10.2 10.2 14.1 19.9 
Si arwneie wae ewrceths eieiate ee 19.1 13.4 21.0 8.1 8.3 9.3 14.0 32:5 
Ee SOIREE SIS ON 22.6 15.3 21.1 16.4 20.5 26.8 19.2 22.2 
Divs eniccies sees 24.0 16.1 24.1 28.2 37.7 32.1 18.1 19.5 
Gee cis wen temiecentouns 22.3 15.8 22.6 15.8 19.1 21.4 19.2 18.2 
Ribs nies cies BR ae ein Oe 22.6 13.6 21.6 14.6 16.6 25.6 19:9 «=~=1Sst 
Bebe alae Ais initein =o tore 25.6 17.5 24.5 25.4 31.5 32.6 17.2 18.3 
DI acaicieisivsetou ie safeteia-ecs 23.4 15.3 24.3 15.7 20.1 18.2 19.3 16.5 
BO Siessiecaw ees ceee ans 19.9 13.1 17.6 tao 7.2 7.8 14.6 13.3 
BD ions oa pisin ww s-gs octets 23.1 15.5 23.0 9.7 9.2 8.8 14.4 18.6 
BD <6:6:u.wie 04,55 0a cin swe e's 21.7 14.6 19.5 8.4 7.8 8.9 14.6 2.3, 
AVETAZE .....0060+ 21.8 14.8 21.7 14.0 16.4 17.5 16.7 17.0 
changes were made in order to obviate ing intensity of illumination at the 


considerable errors. The illumination 
was received upon a circular translucent 
test plate on the upper surface of a box 
upon the test table. This apparatus bears 
the following meritorious features which 
are usually lacking in instruments with 
which intensity of illumination is meas- 
ured: Instrument parts, and of necessity, 
the observer, are below the test plane; 
there is no objective interference with 
light coming from any direction; the test 


various test stations as shown in Table I. 
Such values are assumed to represent 
properly the mean intensity of illumina- 
tion throughout the entire plane inves- 
tigated, because the various test stations 
are located at the centres of equal areas 
symmetrically disposed. 

‘The three large factors to be considered 
in determining the total efficiency of elec- 
tric lighting are: The efficiency with 
which the energy is generated and trax<- 
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mitted, the efficiency with which the light 
is produced, and the efficiency with which 
the light is utilized. With the last two 
‘the illuminating engineer is intimately 
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bracket installation were of the combina- 
tion type with reflecting prisms on the 
side nearest the wall and diffusing rib- 
bings with directing prisms on the other 


concerned. As respects a particular light- side. Through a misunderstanding these 
TABLE II. 
SHOWING EFFICIENCY OF ILLUMINATION—CONDITIONS. 
No. of lamps......... 12 6 4 4 
Op: OF IAMIDS:- 263.555 16 16 16 32 
Watts per candle. ... 3.1 8.1 3.1 3.1 
Enstalle@ticicc.- cnccctiscce Ceiling Drop Cords Chandelier Wall Brackets 
Height above plane... 9 ft. 2 in. 6 ft. 4 ft. 1 in. 4 ft. 
No. 90 73-in No. 2623 No. 2095 
degact Bie Nong LH. Co. lees 1 ~Holo- >. Tolo- 
ANISINSRICS <6. ce o- = None None Coated None boy phane None phane 
Refi. *  Refl. Gl. (Sp’l) 
EFFICIENCY. 
Average lux per cp... 0.114 0.154 0.226 0.219 0.256 0.278 0.130 = 0.133 
EUNGH<<05.cccs0%5 >> 0.0109 0.0148 0.0217 0.02) 0.0246 0.0262 0.0125 0.0127 
WANG on cavecnse nee ee 0.0864 0 0496 0.0728 0.0707 0.0828 0.0883 0.0421 0.0428 
Square ft. floor space. 0.124 0.084 0.123 0.079 0.093 0.099 0.095 0.097 
CUBIC Bien x sccouee ees 0.0099 0.0067 0.0098 0.0064 0.0074 0.0079 0.0076 0.0077 
Cubic ft. above plane. 0.0130 0.0089 0.0129 0.0084 0 0098 0.0105 0.0099 0.0102 
UNIFORMITY. 
Av. var. from mean... 8.3% 7.4% 7.84 37.8% 48.2% 49.1% 12.5% 15.9% 
: — p ( — 20.6% — 12.2% —18.9% — 43.54— 56.1%7—52.57 — 15.6% — 27.6% 
Range in miensity of | to to to to to to to to 
illumination ........ 


ing installation, the efficiency of the 
lamps as illuminators may be expressed 
in “lux per watt.” Separate and distinct 
rom this is the term “lux per lumen” 
which expresses the efficiency of the illu- 
mination irrespective of the efficiency of 
ihe lamps. Both are of use, but have not 
necessarily any definite mutual relation. 
I'he “lux per lumen,” being the ratio of 
ihe illumination to the flux of light, de- 
pend largely upon the location of the 
lamps, the nature of their distribution of 
luminous intensity and the’nature of the 
surroundings. The “lux per watt” being 
the ratio between the illumination and the 
power absorbed, depend upon all the con- 
ditions which determine the “lux per 
lumen,” but in addition are a function 
of the efficiency of the lamps. The other 
expressions such as “lux per candle-pow- 
er” and “lux per square foot of floor 
space” are frequently used in practice. 
One of the important features of the 
data presented in Table II is the increased 
efficiency of illumination due to the use 
of reflectors in the drop-cord installation, 
where a gain of forty-six per cent in in- 
tensity of illumination is made. The re- 
flectors used in the chandelier installation 
are not so effective, the opal reflectors 
increasing the illumination seventeen per 
cent, and the prismatic reflectors twenty- 
five per cent. The smaller increase in 
illumination here observed is not charge- 
able to the nature of the reflectors, but 
is due rather to the fact that they are 
used to make the chandelier look complete 
rather than to improve the illumination. 
The Holophane globes used in the wall- 


(447.4¢ + 18.2¢+12.9¢ + 101.52 + 129.97 + 86.42 


+ 16.17 + 30.6¢ 


globes, which are designed to direct the 
major portion of the light toward a zone 
slightly below the horizontal, were sub- 
mitted for test when globes calculated to 
provide the best illumination at an angle 
of forty-five degrees were prescribed. Fail- 
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the chandelier installation. Here we find 
characteristic lack of uniformity which 
is somewhat increased by the use of both 
opal and prismatic reflectors. 

Considering the part which the walls 
and ceiling play in the illumination of 
this horizontal plane, the installations of 
lamps without reflectors will be con- 
sidered. 

The horizontal illumination produced 
by each lamp in a given installation at the 
point where each of the twelve test sta- 
tions is located has been carefully com- 
puted, taking into consideration the can- 
dle-power which each lamp delivers in 
that particular direction, the distance of 
the test station from the lamp, and the 
angle at which the rays of light are in- 
cident upon the horizontal plane. The 
sum of these values at a particular test 
station is taken as the intensity of illu- 
mination produced by the lamps directly. 
The difference between the total illumi- 
nation measured as shown in Table I, and 
the illumination produced by the lamps 
directly, is due to light reflected from the 
walls and ceilings. Table IV sets forth 
the data so obtained. 
the very great influence which the loca- 
tion of the lamps in this installation has 


This table shows 
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AVERAGE INTENSITY OF ILLUMINATION AT TWELVE TEST STATIONS. 


Direct [lumination 


Installation. from Lamps 

(Computed). 

CC 6 ac tes ocd vewavs 8.5 Lux. 
DOR CORDS oa 5 sickens cies 7.0 
CUMINOGHOE <ceccoccisecee 8.9 
Wall brackets... ......-.. 11.6 


Note—K is factor for wall reflection which appears in the formula E = e G 


ure to produce any material improvement 
in illumination with these globes should, 
therefore, be attributed to the fact that 
they directed a great portion of the light 
toward the opposite wall rather than tow- 
ard the plane to be illuminated. 

In considering the effect of the position 
of the lamps upon the efficiency of the 
illumination, only the bare lamp installa- 
tions have been taken into account. The 
efficiency secured from each installation 
is as follows: 

TABLE III. 








1 





|e 8 
, ies = 
Height | =°8 
: Hn 
* Instailation. | Position of Lamps. _— | % eee 
Investig. | ,: 9. 
as 
a oO 
239, ae 

=e — | 
Collings <<. .cc<. P| eer 9 ft. 2in. 1004 
Wall bracket. .|Upright. ............ 4 ft. 115% 
Drop cord......|Pendant............. 6ft. 136% 
Chandelier ....| Axis 45° to vertical...) 4 ft. 1 in. 194% 





Considered from the standpoint of uni- 
formity of lighting, a-fair state of affairs 
will be found except with the lighting by 


Total Per Cent Increase 
Illumination Due to Diffuse K. 
(Measured). Reflection. 
22.5 Lux. 166% 0.62 
14.8 113% 0.53 
14.0 69% 0.36 
16.7 45% 0.3 
1 
Ly) 
upon the illuminating efficiency. With 


all other conditions constant, different 
locations of the lamps vary the reinfore- 
ing effect of the ceiling and walls through- 
out a range of from forty-five to 166 per 
cent. It will be apparent at once that in 
a room such as that described the factor 
Kx is a variable. 

Conclusions as to the reflecting efti- 
ciency of walls and ceiling are based upon 
data obtained from the ceiling, drop-cord 
and wall-bracket installations with bare 
lamps. The total flux of light from bare 
lamps used in each installation has been 
analyzed to determine the total lumens 
which provide the direct lighting on the 
plane under consideration, and the total 
lumens which fall upon the ceiling and 
walls above the plane. This yields the 
interesting information that only from 
five to ten per cent of the total light 
emanating from the lamps goes toward 
the direct illumination of the plane. In 
the case of the drop-cord installation, 
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eight per cent of the light is effective in 
this manner, while ninety-two per cent is 
directed toward the ceiling and walls 
above the plane. After more or less mul- 
tiple diffuse reflection the portion of the 
latter, which is not absorbed, finally assists 
in the illumination of the plane. This 
ninety-two per cent, if directed at the 
plane, would have increased its illumina- 
tion by about 1,150 per cent. The por- 
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Testing Alternating-Current 
Apparatus. 

The 8,000-horse-power frequency 
changer recently installed by the Shaw- 
inigan Water and Power Company at 
its Montreal terminal is noteworthy, not 
only on account of its large size, but 
because of the exceptionally high effi- 
ciency of transformation secured. This 
unit, which was built by the Allis-Chal- 


TABLE V. 
Installation. 
Ceiling. Drop Cords. Wall Bracket. 

AE AIOE 65 Oo oo ck Ke KSeSewe ees 2003. 1001. 1335. 
Lumens falling directly on plane..... 94. 80. 119. 
BBE RODE ois s.ce cus e cas ew wah eee sehen 4.7 8. 8.9 
Illumination by direct light 

Ul) Gee es in SRT eric aie 8.5 7.0 11.6 

RIMES BION ok sks wns aus bie ue ee or 0.090 0.088 0.097 
Illumination by reflected light 

BBR Wisi ok ha es oboe eais ake owasonins 4.0 7.8 Sel! 

SSR OPE NIP Scien 59g's vin eae wise 0.0073 0.0084 0.0042 
MECIPNCY” OF WAS: .6kccbccces sacs 8.1% 9.7% 4.3% 


tion of it which finally reaches the plane 
increases the illumination by about 113 
per cent. Each lumen which might have 
produced 0.09 lux now produces 0.008 
lux. Ninety per cent of the light which 
falls upon the ceiling and walls, or eighty- 
three per cent of the total light generation 
is absorbed by the ceiling and walls. 

For the purpose of this discussion, the 
efficiency of the direct lighting on the 
plane investigated will be considered as 
100 per cent. The net efficiency of the 
ceiling and walls being considered the 
ratio between the lumens which they de- 
liver upon the plane (as judged by the 
illumination which they produce) and the 
total lumens directed toward them from 
the lamps is, in the case of the drop-cord 
The foregoing 
information with similar data for the 
ceiling and wall-bracket installations ap- 
pear in Table V, which shows that the 
wall-bracket installation secures a larger 
proportion of direct lighting than do the 
other installations, but it shows, on the 
other hand, that the light which is di- 
rected toward the ceiling and walls from 
the wall-bracket installation is more large- 
ly absorbed before reaching the plane to 
be illuminated than the light falling upon 
the ceiling and walls from the other in- 
stallations. This is probably due to the 
fact that the general trend of the bulk of 
the reflected light from these lamps is 
along the walls horizontally, while with 
the ceiling and drop-cord installations the 
general trend of such reflected light is 
downward toward the plane to be illumi- 
nated. a 


At a meeting held by the committee of 
the Rapid Transit Railroad Commissioners 
of New York city this week a letter was 
read from the banking firm of J. S. Bache 
& Company, New York, expressing its 
willingness to raise part of the capital 
necessary to build a monorail traction sys- 
tem between Brooklyn and Coney Island 
upon the plans outlined by F. B. Behr. 


installation, 9.7 per cent. 





mers Company, Milwaukee, Wis., trans- 
forms energy from thirty to sixty cycles. 
A feature of particular interest in con- 
nection with this machine is the method 
adopted for testing it under full-load con- 
ditions while in the shop. Very often 
it is impossible with such large units to 


make a test under full-load conditions 
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plied to the system being only that neces- 
sary to overcome the internal losses. These 
tests are conducted by connecting two 
alternating-current machines in parallel 
and then controlling the excitation of the 
two so as to obtain the desired current 
in the armatures. The objection to this 
motor-generator test is that it requires 
two machines of practically the same out- 
put, and therefore can not be applied to 
the test of a single machine. 

To get around this difficulty a method 
was devised by W. M. Mordey, which was 
described by him in a paper presented be- 
fore the Institution of Electrical Engi- 
neers, of Great Britain, in 1893. This 
method consists in reversing the connec- 
tions of a certain number of poles of the 
generator; for example, the field of a 
machine having twenty poles could be 
split into two sections of twelve and eight, 
respectively. That section of the arma- 
ture under the group of twelve poles 
would act as a generator, driving the cur- 
rent against the electromotive-force set up 
under the group of eight poles, so that 
this section of the armature would act 
as a motor. This is. of course, simply a 














8,000-HoRsE-POWER FREQUENCY-CHANGER INSTALLED AT THE SHAWINIGAN WATER 
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unless some method of circulating the 
power employed be devised. 

The earliest of these methods was that 
devised by Hopkinson for testing direct- 
current machines. This method may be 
applied to alternating machines, and has 
the advantage that two machines only are 
required, and full-load conditions may be 
obtained by circulating large amounts of 
apparent energy in the form of so-called 
wattless currents, the true energy sup- 


modification of Hopkinson’s method, but, 
due to the peculiarities of alternators, it 
is possible to have one armature act in 
two senses. The current which circulates 
under these conditions is almost in quad- 
rature with the resultant electromotive- 
force, and it is therefore practically watt- 
less. A difficulty met in such tests is that 
the eight poles of the motor section of the 
machine are strengthened by the armature 
current, while the twelve poles of the gen- 
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erator section are weakened. This leads 
to an unbalanced magnetic condition, as 
the motor fields carry a greater resultant 
flux than do the generator fields. With 
machines having no iron in the armature, 
as was true of Mordey’s generator, this 
condition may not give trouble; but for 
modern machines it is not satisfactory. 
instead of dividing the armature into 
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field coils are split into two equal sets, 
each set being excited by its own current. 
This is the method of testing which has 
been used so successfully by B. A. Beh- 
rend, chief electrical engineer of the Al- 
lis-Chalmers Company. Fig. 2 shows the 
effect of the armature reactions upon the 
poles when this method of testing is em- 
ployed. The line A represents the field 
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Fic. 1.—BEHREND’s COMBINATION OF 


two sections and connecting these in op- 
position, it is possible to split the field 
into two sections and connect these so 
that the electromotive-forces induced in 
the armature are in opposition; but when 
this method is put into practice it is 
found that the machine under test vibrates 
<0 greatly as to make its operation im- 
possible. 

To overcome the objection to Mordey’s 
method—the unbalanced magnetic condi- 
tion—it is necessary to obtain uniform in- 
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FIELD CoILs FOR CIRCULATING PowER. 


produced by the armature current alone, 
while the line B represents the resultant 
magnetic field. 

When employing this test it is possible 
to obtain accurate regulation curves for 
Fig. 3 gives regulation 
curves obtained from a generator by the 
Behrend method, in comparison with sim- 


the generator. 


ilar curves obtained from the same gen- 
erator operating on the motor-generator 
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Fie. 2.—DIAGRAM, SHOWING EFFECTS OF ARMATURE CURRENTS 
IN BEHRFEND’S SPLIT-FIELD TEST. 


duction in the air-gap of both motor and 
generator poles. As the armature reac- 
tion strengthens the motor poles and 
weakens the generator poles when the load 
is inductive, it follows that the impressed 
excitation of the motor poles must be less 
than that of the generator poles, and this 
cin be secured by the method shown 
diagrammatically in Fig. 1. Here the 


Generator Side 
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test. The satisfactory agreement between 
the two methods is apparent. Mr. Beh- 
rend has made numerous tests of his 
method to check it, and has found that 
the results obtained are always satisfac- 
tory. The terminal voltage corresponding 
to the conditions under which the 
machine is operating may be determined 
by measuring the volts across a set of coils 
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per pole, and multiplying this by the 
number of sets of coils, or by adding to 
the excitation of the motor fields the 
excitation required to drive the armature 
current through the armature winding. 
Both methods give the same results. 

The one drawback to the Behrend 
method consists in the fact that it is 
applicable only to machines having a com- 
paratively large number of poles. It has 
not been applied successfully to machines 
having fewer than eight poles. The 
method is confined to machines of the 
slow-speed type, and this condition calls 
attention again to the need of devising 
some method of testing the new type of 
high-speed generator designed for the 
steam turbine drive under artificially 
produced full-load conditions, without the 
expenditure of full-load energy. 


Manchester (England) Section 
of the Institution of Elec- 
trical Engineers. 

The first meeting of the season of the 
Manchester (England) section of the In- 
stitution of Electrical Engineers will be 
held in the Banqueting Hall, Midland 
Hotel, Tuesday evening, November 20. 
Chairman I. L. Miller will deliver the an- 
nual address, at the close of which a 
smoking concert will be held. 

A fine programme of papers has been 
arranged for subsequent meetings, which 
will be held in the physical laboratory of 
the University of Manchester. 

The annual dinner will be held on Feb- 
ruary 22, 1907. 
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W. v 


100R.P.M. | 
[ae ee Se a 
= 


Amp. Short Cir, 


40 60 80 100 120 40—s 160 
Amperes Excitation 


Fic. 3.—CoMPARISON BETWEEN REGULATION CURVES OBTAINED BY 
SyncHrRonovus Motor-GENERATOR TEST AND BY BEHREND METHOD. 


Northwestern Electrical 
Association. 


The next annual meeting of the North- 
western Electrical Association will be held 
in Chicago, IIl., at the Coliseum Building, 
January 16, 17 and 18, 1907. 

This meeting is being held at the time 
of the electrical show with the belief that 
it will be to the advantage of the elec- 
trical show people and to the association. 
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The Reflection and Trans- 
mission of Electric Waves 
by Screens of Resonators 
and by Grids. 

Experiments were suggested by E. F. 
Nichols, with a view of studying more 
completely than hitherto the passage of 
electric waves through systems of linear 
resonators. The work was undertaken by 
F. C. Blake and C. R. Fountain, who here 
give the results of the investigation. The 
vibrator employed was of the Righi type, 
which is placed in the focal line of a 
cylindrical parabolic mirror. It consist- 
ed of two brass balls, each a little less 
than one centimetre in diameter, cement- 
ed into the ends of glass tubes and sub- 
merged in olive oil. ‘Two auxiliary small- 
er spheres fused to the ends of the lead- 
in wires were lowered into the tubes so 
as to approach the main spheres. One 
of the objections to this apparatus was 
the necessity of removing the spheres 
every little while in order to adjust them 
and remove roughness caused by the dis- 
charge. It was, however, found possible 
to conduct an entire experiment without 
dismantling the vibrator, and thus ob- 
tain concordant results. The receiver was 
of the Klemencie type, consisting of a 
number of small thermo-couples made up 
of iron and constantan wires. In order 
to check the results of the work a check 
receiver was placed directly in front of 
the vibrating system. Studies were made 
of the energy transmitted and reflected 
by various systems of resonators in a 
plane, both in air and on glass. Read- 
ings were taken as the length of the radia- 
tors was changed, and as their distances 
apart were varied. In some cases it was 
found that the system of resonators trans- 
mitted more and reflected less energy than 
did the glass plate when bare, the res- 
onators in this case consisting of strips 
of tinfoil attached to glass plates. The 
general conclusions reached are that for a 
system of linear resonators the length for 
maximum resonance is, within fairly wide 
limits, independent of the distance apart 
of resonators in a direction parallel to the 
electric force, but varies in an inverse 
manner with the distance between resona- 
tors in a direction perpendicular to the 
electric force; that the mutual influence 
between resonators at side-on distances 
greater than the wavelength of the inci- 
dent radiation ceases to affect the length 
of maximum: resonance appreciably; that 
the resonator length for maximum res- 
onance depends upon the dielectric prop- 
erties of the plate to which the resonators 
are attached; that secondary resonance 
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maxima occur only at odd multiples of 
the fundamental resonating length; that 
neither the Hertz-Poincaré nor the Mac- 


Donald ratio for the quotient of wave- 
length by resonator length holds for a 
uniform linear resonator; that certain 
systems of resonators transmit more 
energy than the glass plate upon which 
they are mounted does when bare; that 
it is possible to increase the reflection 
from a grid of very long strips any dis- 
tance apart by cutting them up into 
lengths equal to the resonance length for 
that distance, and that the distance apart 
of fine wires in a grid, to be perfectly 
opaque to electric waves when the wires 
are parallel to the electric force, should 
be of the order of one-fortieth of the wave- 
length. When they are a distance apart 
equal to four-fifths of the length, the 
same wires transmit practically all the in- 
cident radiation—Abstracted from the 
Physical Review (Lancaster), October. 
An Interesting Use of the 
Telephone. 

Two novel uses of the telephone are 
given in the American Telephone Journal 
for November 3. During the past sum- 
public entertainments have been 
given in Riverview Park, Chicago, which 
is one of the largest of its kind in the 
United States. One of the novel features 
of these entertainments was the placing 
of telephone receivers attached to horns in 
several of the trees in different parts of 
the park. During the entertainment, 
music produced on a piano, a cornet, or 
songs was reproduced by these telephones, 
much to the mystification of the audience. 
This effect was made possible by means of 
the powerful transmitter devised by the 
International Telephone Manufacturing 
Company, of Chicago, known as_ the 
“Transmitophone.” The soloist who gave 
the selection was located out of sight and 
was able to keep in time with the accom- 
paniment of the orchestra by means of a 
special receiving circuit. 

The other interesting use of the tele- 
phone was in reporting the Michigan-Ohio 
State football game. Two bare wires were 
stretched across the field, and a small 
trolley arranged to run on them. To this 
trolley was attached a portable telephone 
set, which was used by the reporter, who 
followed the progress of the ball along 
the field. This circuit was connected with 
the Ann Arbor (Mich.) exchange, and 
through it to the University of Michigan. 
In this way the progress of the game was 
followed at Ann Arbor almost as closely 
as it was on the field where it was played. 
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Music by Electricity. 


At a dinner of the directors of the Tel- 
harmonium Company, held at the Café 
Martin, Broadway and Twenty-sixth 
street, New York city, last week, a nota- 
ble stage in the development of Dr. Thad- 
deus Cahill’s invention, the Telharmo- 
nium, was witnessed. The dining room 
in which the guests were assembled was 
over a mile away from the Thirty-ninth 
street central music station. This is th 
first transmission of this music since tl: 
original plant at Thirty-ninth street was 
installed. A number of striking piece: 
of music were rendered, and it was evi- 
dent that within the last six months re- 
markable progress has been made in the 
development of this apparatus. 

The decision to give this demonstra- 
tion was reached only on the afternoon o! 
the day of the dinner. The necessar\ 
circuits were completed in two hours. \ 
two-pair cable was run from the Thirty- 


,ninth street plant to the Thirty-eight) 


street exchange of the New York Tele- 
phone Company. From there two pairs 
of the telephone company’s spare cables, 
leading into a manhole on Fifth avenu 
at the corner of Twenty-sixth street, wer 
tapped. From this manhole a two-pair 
cable was run through the telephone con- 
duit into the basement of an apartment 
next door to the restaurant. From this 
point the cable was carried up the ele- 
vator shaft as far as the sixth floor, then 
a room was crossed to the fire-escape, anc 
the cable taken over the roof of the caf: 
three stories higher and direct down to 
the dining room on the second floor, where 
it was connected to two telephone receiv- 
ers. When the line was tested with a one- 
to-two transformation it gave about thirty 
volts, and the music was much too loud 
for the room. Finally the ratio was 
changed to one to one and one-half, giv- 
ing an average voltage of twenty, and a 
volume of sound exactly suited to th: 
room. 
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Gold Medal for the Brooklyn 

Rapid Transit Company. 

It is announced that the Brooklyn 
tapid Transit Company, Brooklyn, N. Y.. 
has been awarded a gold medal for th: 
company’s sociological exhibit at the 
Milan (Italy) Exposition. The exhibit 
consisted principally of pictures of the 
trainmen’s clubhouse in East New York, 
of the Brooklyn Rapid Transit’s brass 
band, and of the different processes o! 
training men to handle surface and ele- 
vated cars. There were also a few models 


of railroad equipment. 
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Street Opening Stopped in 
New York City. 

The Appellate Division of the Supreme 
Court has affirmed the decision in Spe- 
cial Term, refusing to grant to the New 
York Electric Lines Company a man- 
damus directing the commissioner of 
water supply, gas and electricity to issue 
a permit to the company authorizing’ it 
io open up the streets of New York city 
and lay new conduits and ducts for elec- 
tric wires for telephones, telegraph and 
other purposes. In the court’s opinion the 
history of the company is reviewed. The 
company got a franchise many years ago, 
and was also granted special privileges in 
1883 by the common council of New York 
city, authorizing it to lay conduits and 
wires; but nothing was ever done under 
that authority, and the city officials con- 
sidered it to have lapsed from non-usage. 
In December, 1905, the company made a 
demand for permits to open the streets, 
which was refused, and the mandamus 
proceedings were then begun. 

The court holds that the failure of the 
company to have its plans approved by 
the board of electrical control or the suc- 
cessors of this board would necessarily 
deprive it of any rights under the original 
privileges granted to it, which were con- 
tingent upon such approval; but, further- 
more, the company’s rights have lapsed 
under an act of the legislature passed in 
1885, which made it necessary for any 
company proposing to lay conduits and 
electric wires to obtain official approval 
of its plans within sixty days of the pas- 
sage of the act. = 

In connection with the agitation that 
is now under way to secure franchises 
for an independent telephone system in 
New York city, the application of the 
United States Automatic Telephone Com- 
pany for a franchise to maintain a sys- 
tem was denied on the advice of the cor- 
poration counsel, as the company was not 
a corporation. Permission was given the 
company to renew the application when 
properly incorporated. 
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Turbine Water-Wheel Tests. 

A paper of unusual interest to engi- 
neers and users of water power is a com- 
pilation of turbine water-wheel tests and 
power tables that has been issued by the 
United States Geological Survey as Water- 
Supply Paper No. 180. The results of 
tests of McCormick, Hercules, Samson, 
Swain and other modern wheels by the 
Holyoke Power Company serve as a basis 
for the bulk of the data, but other tests 
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and manufacturers’ tables have been util- 
ized whenever available. 

One object of the paper has been to 
furnish information required in measuring 
the flow of streams where the turbine is 
used as a water meter. The paper con- 
tains rating tables and the results of tests 
of different makes of turbines with regis- 
ter, pivot, or cylindrical gates, so that the 
power developed at the mills and the 
quantity of water used can be determined 
from the size and type of the wheels. As 
the water rights of mills can often be defi- 
nitely ascertained only from the quantity 
of water used, and as some of the wheels 
are no longer built or catalogued, the 
records of tests of the older types will 
be of great value to engineers who may 
be required to determine questions of 
water rights. The paper contains also a 
clear presentation of the evolution of the 
different types of turbines, all available 
data relative to the efficiency of the wheels 
and the power developed, a description 
of the best methods of turbine setting 
and arrangement, and a discussion of the 
conditions that govern the economy in size 
and number of turbines used. 

This paper, which may be obtained on 
application to the Director of the United 
States Geological Survey, Washington, 
D. C., is probably the only published com- 
pilation of such data. 

en 
Communication from the Sec- 
retary of the American 

Electrochemical Society. 

The following communication has been 
received, with the request that it be pub- 
lished : 

To THE MEMBERS OF THE AMERICAN 
ELECTROCHEMICAL SOCIETY: 
The secretary desires to lay before the 


membership of the society a matter that 
has given him some thought for months 
past. Although the duties of the office 
of secretary have been very congenial to 
him, and the acquaintances and friend- 
ships made while occupying the post very 
greatly appreciated, he feels that he will 
have to decline to be a candidate for re- 
election at the next annual meeting. To 
do the work justice requires constant 
thought as well as work, and the growing 
demands of his professional business are 
now pressing for more of his time than 
is available under the present arrange- 
ment. . 

He thought it best, therefore, to give 
this timely notice that the members might 
find some one for the position who could 
keep in touch more constantly and thor- 
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oughly with the lines of research and in- 
dustrial development in the field of elec- 
trochemistry. In this way the high stand- 
ard of the transactions and membership 
may be kept up and the wellbeing of the 
society in general promoted. 
Respectfully, 
Samuet S. Sapruer, 
Secretary. 


The Western Electric 
Company. 

The growth of the business of the West- 
ern Electric Company, Chicago, IIl., says 
the Wall Street Journal, affords a most 
accurate standard by which to measure 
the telephone development of the United 
States. The Western Electric Company 
is the manufacturing concern which out- 
puts the huge bulk of telephone apparatus 
used by the Bell companies all over the 
country. The total gross sales for 1906 
will amount, in round figures, to $70,- 
000,000, or slightly less than $6,090,000 
gross business per month. Last year the 
gross sales of the Western Electric Com- 
pany were $44,145,753. Ten years ago 
the gross business of the company was 
only $8,775,368. 

The increase in ten years is equivalent 
to a gain of 762 per cent. The company 
was formed in 1881, and the first year 
for which sales for a full year were pub- 
lished was in 1884. 
booked for that year was $1,534,784. 

The remarkable thing about the West- 





The gross business 


ern Electric Company is the volume of 
husiness which it is doing on its capitali- 
zation. With $15,000,000 of stock issued 
it is obliged to turn its capital over four 
and two-third times yearly to handle*a 
business of $70,000,000. 


—— -2=- ——_ 


Advancing Market in Elec- 
trical Apparatus and 
Supplies. 

Prices in the electrical trade continue 
to show a distinct upward tendency in 
sympathy with the well-maintained ad- 
vance which has taken place in the prices 
of all raw materials. Orders for future 
delivery can only be placed in many in- 
stances at a considerable advance over 
present market quotations. 

The General Electric Company, in com- 
mon with many other large manufacturing 
concerns, is announcing a general advance 
in prices of electrical apparatus and sup- 
plies. This will not unlikely be followed 
by further advances if present market con- 
ditions continue. 
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Single-Phase Railway at the 
Milan Exposition. 


A short description is given here of 
the single-phase elevated railway which 
was in operation at the international ex- 
position of transportation materials held 
in Milan, Italy, during the present year. 
The exposition was divided into two sec- 
tions, separated by some distance, and 
connected by means of an elevated rail- 
way about 4,000 feet long. The trains 
were made up of four cars, the end cars 
being equipped with two motors each, 
and the intermediate cars with one motor 
each. These were connected up with the 
two motors of one end car and the one 
motor of its adjacent car in series, thus 
forming two groups connected in parallel. 
These connections were not changed, and 
the system was controlled by varying the 
applied voltage by means of a multiple- 
voltage transformer. The voltage ap- 
plied to the motors varied from 150 to 


300 volts. The voltage of the line was 
2,000. The motors were of the Finzi 


type, rated at thirty horse-power for a 
one-hour continuous run. They were 
operated at a frequency of twenty-five 
cycles, 750 revolutions per minute, and 
gave a velocity of about twenty-five miles 
an hour. The track contained a number 
of grades, some being three and one-half 
per cent. There were also some rather 
sharp curves. Power was supplied for 
the system from the Milan Edison Com- 
pany’s plant, and was transformed to 
twenty-five cycles, 2,000 volts, by means 
of a 600-horse-power motor-generator tak- 
ing current at 3,600 volts, forty-two 
cycles. The substation contained, in ad- 
dition, a 500-horse-power, gas-engine- 
driven unit and two other units, one for 
exciting purposes and the other for 
charging a storage battery. The current 
was transformed down from 2,000 volts 
by means of two transformers on the 
train, each rated at eighty kilovolt-am- 
This is the first single-phase elec- 
tric railroad to be put in operation in 
Italy—Translated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
October 11. 
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Radium and Geology. 


Some discussion has been going on re- 
cently which has been noted in these col- 


umns, due to the suggestion of R. J. 
Strutt that the data showing the radio- 
activity of the materials of the earth’s 
crust would not only account for the heat 
radiated by the earth, but, if this radiated 
heat be actually due to the disintegration 
of radium, the latter substance must be 
confined to a comparatively thin layer at 
the surface. It is suggested here by J. 
Joly that if a probable reason could be 
advanced why uranium should disinte- 
grate more rapidly near the surface than 
at greater depths, there would be no need 
to limit the radium to a shallow layer, 
and that the difficulty of restricting the 
heavy element uranium to the surface 
would in this way be avoided. Such a 
reconciliation of observed facts with prob- 
abilities may be found in the view that 
the breaking-up of uranium is not wholly 
spontaneous, but is partly secondary in 
character ; that disruption of an a particle 
from an unstable atom may precipitate 
the failure of neighboring atoms. This 
method of disintegration has been sug- 
gested with regard to radium by J. J. 
Thomson. Should it be the case it might 
be assumed that uranium is, in general; 
distributed in random aggregates through- 
out the earth. This being the case, the 
lighter constituents in the outer crust of 
the earth—aluminum, silicon and oxygen 
—exert a lesser screening action than the 
heavy metals deeper down. Thus the con- 
flagration is isolated where the heavier 
metals interpose to absorb the energy of 
the a ray which initiates the changes lead- 
ing to radium. It is probable that if the 
disruption be adequate to reduce the kinet- 
ic energy below a certain critical amount, 
there will be no propagation of disrup- 
tion. The mere fact observed by Strutt 
that radium is more abundant in the 
heavier silicates than in the lighter, is not 
opposed to this view, but rather in keep- 
ing with it; and the absence of detectable 
radium in metallic meteorites need not be 
occasioned by the absence of uranium, but 
by the slower breakdown of the latter. 
Cosmical effects of the greatest interest 
are involved in this controversy, there- 
fore the question of how far radioactive 
effects are spontaneous deserves full in- 
vestigation. If these be found dependent 
on the matrix and on concentration, en- 
tirely new considerations arise. It is not 


impossible, in the present meagre state of 
our knowledge, that the penetrating radi- 
observed at the surface of the 
earth have to do with the genesis of 
radium from uranium, the failure of such 
rays to penetrate deep into the crust lim- 
iting the production.—Abstracted from 
Nature (London), October 25. 
@ 

Modern Electrical Mluminants. 

After passing in review briefly the 
newer types of electric lamps, J. S. Dow 
takes up some of the secondary effects of 
the introduction of these lamps. One of 
these is the possibility that with the 
greatly reduced current required by the 
new lamps that the size of the supply 
leads may be limited only by temperature 
considerations. It is pointed out that in 
the case of sunlight, presumably as a con- 
sequence of the enormous temperature of 
the sun, the maximum energy curve of the 
spectrum lies in the neighborhood of yel- 
low-orange light. It has been shown that 
the luminosity of the spectrum of sun- 
light is also a maximum about this point, 
and the maximum efficiency—that is, the 
maximum illuminating effect with a given 
amount of energy—will be obtained at the 
same point. The conclusion is that our 
eyes have adapted themselves to the most 
efficient use of natural light—daylight. 
To this effect it is thought that part, 
at least, of the luminous efficiency of flame 
ares may be attributed, as these arcs are 
strongly yellow in color. Yellowish light 
gives the most efficient results, and to 
produce a corresponding visual effect for 
rays of a different color more energy is 
required. Another consideration which 
affects the choice of color is the fact that 
the rays of greater wave-length appear to 
penetrate the atmosphere best. The 
weakness of the arc-light spectrum in red 
rays no doubt accounts for the unsuit- 
ability of these lights in a fog. For this 
reason the old white arc lamps used in 
the lighthouses at the Lizard and else: 
where have been replaced by incandescent 
gas lights, but it has been suggested that 
the new yellow flame arcs would be more 
suitable. There are two _ theoretical 
methods of producing light which appeal 
particularly to the imagination. A very 
considerable number of substances have 
phosphorescent properties. After having 
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been exposed to the light they emit light 
in the dark for a considerable time after- 
wards. It has been suggested that a 
frieze encircling the room to be illum- 
inated might be painted with one of these 
substances, and would then absorb radiate 
energy during the day, to give it out again 
in a luminous form by night. This 
method presents no inherent impossibility, 
but no suitable substance is yet known. 
The other method is to produce light 
waves direct by an electrical method. 
Hertzian electromagnetic waves are be- 
lieved to be of the same nature as light 
waves, except for theif greater wave- 
length and lower frequency. The fre- 
quency of the longest visible wave-length 
of light is of the order of 400 by 10%, and 
it is not easy to see how waves of this 
frequency can be produced electrically. 
Duddell has constructed an alternator 
which gives a frequency of 120,000, but 
the difficulties met with in its construc- 
tion do not encourage the expectation of 
an alternator with a frequency of 400 by 
10", Electrical waves are produced by 
the oscillatory discharge of a condenser 
through a resonant circuit. The fre- 
quency is determined by the inductance 
and the capacity, but tor get a frequency 
of the order named would require the cir- 
cuit to be reduced nearly to atomic di- 
mensions.—A bstracted from the Electri- 
cal Engineer (London), October 26. 

The Conductivity of Air in an Intense 
Electric Field, and the Siemens 
Ozone Generator. 

In connection with the study of the 
electrical production of ozone, A. W. 
Ewell found it desirable to obtain some 
additional information regarding the elec- 
trical conductivity of air self-ionized in 
a strong electric field. One of the diffi- 
culties met with in such investigations 
is caused by the breaking down of the 
dielectric by the formation of a spark dis- 
This is easily brought about as 
the breakdown potential is approached be- 
cause of the difficulty of preventing dis- 
charges from taking place at the edges of 
the electrodes, or from small irregular- 
ities of the surface. This difficulty was 
sot around by placing a sheet of glass, 
larger than the two electrodes, between 
them. The glass successfully prevented 
the formation of an arc. As the elec- 
trodes were heated considerably by the 
discharge, water jackets were placed be- 
hind them. To obtain a uniform field in 
the area studied, one electrode was made 
smaller than the other and surrounded by 
a guard ring insulated from it, but main- 
tained at the same potential. The cur- 


charge. 
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rent through the section of area under 
investigation was read by measuring the 
fall of potential across a non-inductive 
resistance placed in series with it. Under 
the alternating difference of potential be- 
tween the electrodes, displacement cur- 
rents traversed air and glass, and when a 


certain difference of potential was ex- 


ceeded, depending upon the distance be- 
tween the electrodes, the air was ionized, 
and a conduction current was established 
in it. The displacement currents follow 
well-known laws, and it is the currents 
transported by the ions in the air and 
the electromotive-force applied to the air 
which are of interest. The displacement 
current in the air is a quarter of a period 
in advance of the electromotive-force, 
and the ionization current is in phase with 
the electromotive-force. The current in 
the glass will be a displacement current 
equal to the vectorial sum of the two cur- 
rents in the air. The results of a large 
number of observations are given, curves 
being plotted from the data thus obtained. 
These show that as the ionization current 
in the air increases, the electromotive- 
force necessary to maintain the current 
decreases, and that as the current in- 
creases, the curves for different distances 
apart of the electrodes approach each 
other. The latter result may be ex- 
plained by the compensation of the reduc- 
tion of an electric force when the elec- 
trodes are separated by the increased vol- 
ume in which the ionization occurs. The 
first result shows that when the current 
is increased beyond the values represented 
by the familiar lower portions of the 
curves, the air, under normal conditions, 
exhibits so-called negative resistance, 
which has hitherto been demonstrated 
only under the special conditions of high 
temperature and low pressure. Curves 
obtained for the power absorbed show 
that this does not increase proportional- 
ly with increasing distance or current, 
and is independent of the thickness of 
the glass. The effect of temperature was 
studied, and it was found that within the 
range available—from five to sixty-three 
degrees—that it had little influence except 
upon the dielectric constant. Although 
an alternating electromotive-force was 
employed for making the tests, the char- 
acter of the wave could not affect qual- 


itatively the main results, and the general 
conclusion is drawn that for air at ordi- 
nary temperature and pressure, as the 
current carried through the air by ions 
increases, the required electromotive-force 
slowly increases to a maximum, and then 
decreases and tends to become indepen- 
dent of the thickness of air. For alter- 
nating electromotive-forces of approxi- 
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mate sine form, quantitative results have 
thus been obtained which make possible 
the calculation of Siemens ozonizers.— 
Abstracted from the American Journal of 
Sctence (New Haven), November. 

. 


The Preservation of Wooden 
Ties and Poles. 

The firm of Himmelsbach Fréres, of 
Fribourg, Baden, has been conducting a 
large number of tests on methods of pre- 
serving wood, particularly for use as rail- 
way ties. This company has furnished 
20,000 wooden ties impregnated with coal 
tar for the railway through the Simplon 
tunnel, and has obtained fairly good re- 
sults with this process of preservation. 
The method employed consists in passing 
the ties into hermetically sealed ovens, 
where they are heated and the air ex- 
hausted until the pressure falls to twen- 
ty-four inches of mercury or less. Ten 
minutes afterwards the coal tar, previous- 
lv heated, is introduced, the exhaustion 
within the oven being maintained during 
this time. The oven is then maintained 
at a temperature of about 105 degrees 
centigrade by means of a steam coil placed 
in or beneath it. Heating continues for 
four hours, after which the air pressure 
is increased until it reaches two atmos- 
pheres. Practically the same process is 
followed in treating pins and other wood- 
en articles. This method, while not diffi- 
cult, is not as simple as another now 
being tried, and known as kyanization. 
It depends upon the antiseptic properties 
of bichloride of mercury. It has been 
shown that a solution containing one part 
of bichloride of mercury to 10,000,000 
of water arrests the development of micro- 
organisms, and one part in 3,000,000 
suppresses them. The process consists 
in preparing a two or three per cent solu- 
tion of the bichloride of mercury in water 
in large vats of concrete. The wood to be 
treated is plunged into these vats and 
allowed to rest there for some time. 
Chemical tests of wood thus treated show 
but a slight penetration of the solution. 
It seems to be limited to the exterior sur- 
face, but as the preserving action of this 
treatment lasts for a considerable time, it 
is possible that the penetration is really 
considerably deeper, and although too 
dilute to be indicated by chemical tests, 
yet it is sufficient to prevent decay. This 
process was used some years ago, and a 
table is given showing the results ob- 
tained on various railways. On some of 
these roads poles treated in this way were 
erected in 1877, of which from thirty to 
thirty-eight per cent were in use in 1903. 
Poles erected in 1883 to 1886 had from 
eighty-two to ninety-seven per cent still 
in service. Of poles erected in 1891 and 
1892 all are still in good condition. The 
postal and telegraphic department of 
Bavaria has had poles treated with bi- 
chloride of mercury in service for thirty 
years, and has found from statistics that 
the average life of such poles is seventeen 
and one-half years.—Translated and ab- 
stracted from Electro (Brussels), October. 
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CENTRAL STATION IN THE 
EXPECT ADEQUATE RE- 
ITS NEW-BUSINESS DE- 


MAY THE 
SMALLER CITY 
TURNS FROM 
PARTMENT? 
We have all heard so much during the 

past year of the wonderful growth of cen- 
tral station business in large cities, that 
there has naturally come to exist a some- 
what distrustful attitude of mind on the 
part of the managers of smaller central 
stations (or rather central stations serving 
smaller cities) ; that these phenomenal in- 
creases of business were possible only in 
the very large cities, and that it would 
be out of the question for them to look 
to any such parallel results in the event 
of their deciding to adopt similar “get- 
after-business” courses of proceeding. 

It is only natural that, when one sees 
continually glowing reports of the wonder- 
ful things which have been done in New 
York, Chicago, Brooklyn, and other big 
cities, and fails to see similar reports pub- 
lished in regard to much smaller cities, 
that the idea will establish itself in the 
reader’s mind that there is some different 
set of laws governing the case of the 
smaller city, that conditions are so differ- 
ent, or that for some reason or another, 
there is not the same chance of bringing 
about the large increase of business by 
the methods which have been successfully 
adopted and carried out in the large cities. 

The Evecrricat Review is of the opin- 
ion that an aggressive new-business de- 
partment is an equally profitable invest- 
ment in cities of from 10,000 to 25,000 
inhabitants, as in the very largest cities. 

Moreover, it is believed that the little 
fellow’s dollar will bring pro rata results 
with the big fellow’s dollar. In some ways 
the little fellow has the best of it. 

In a smaller city there is seldom the 
intense rus! and bustle wl.ich character- 
izes the larger city. The people have, 
as a rule, more time to give attention 
to advertising matter, and have also, as 
a rule, less advertising matter sent to 
them, permitting them to devote a greater 
degree of attention to such advertising as 
is forcibly brought to their notice by the 
local central station. 

Moreover, in smaller cities, there are, 
as a rule, a large percentage of people 
who own their own homes, and they are, 


as a rule, of a class which takes great 
pride in the keeping up and beautifying 
of their homes, making them a very de- 
sirable clientele, and one with whom it 
is more possible to do business than as in 
the case of the very large cities, where 
there is always a tremendous floating 
population living in  boarding-houses, 
tenements and rooms. 

The following account of the Wisconsin 
Light and Power Company, of La Crosse, 
Wis., will be read with interest by a 
large number of central station men, 
who have been under the impression that 
the smaller city was not so readily amen- 


petition with an existing gas and electric 
company. 

Before construction was com- 
menced a new-business department was 
thoroughly organized, and has been main- 
tained in its original form up to the pres- 
ent time. This department has accom- 
plished wonders by systematic campaign- 
ing, aggressive solicitation, and effective 
advertising. The department consists of 
a manager and four men. The city of 
thirty thousand inhabitants is divided into 
four territories, each man being assigned 
a district consisting of part business and 
part residence territory. 


work 











Wispow DispLay ON THE CLOsiING NIGHT OF THE BASEBALL SEASON—LA CrossE WINNING 


THE Wi£sCONSIN STATE LEAGUE PENNANT. 


able to modern commercial methods of 
securing growth of business as the very 
large cities. 

Here is a condition which will appeal 
to very many, and the interesting figures 
and charts shown in this article will 
doubtless serve as an inspiration to a 
great many to “climb in the band wagon” 
and commence using the threefold means 
to a high per capita sales: Service, Ad- 
vertising and Solicitation. 


WHAT CAN BE DONE NEW-BUSINESS-WISE 
IN A CITY OF ABOUT 30,000. 
The Wisconsin Light and Power Com- 
pany started operation on November 27, 
1905, less than one year ago, and in com- 


Wisconsin LIGHT AND PowER CoMPANy. 


Notwithstanding the keenest of com- 
petition against rates often below operat- 
ing costs, the Wisconsin Light and Power 
Company has maintained the prices orig- 
inally established, and has overcome all 
obstacles by superior electric service and 
the most conscientious work on the part 
of its employés—not an interruption oc- 
curring since the day of starting, demon- 
strating the fact that price is a secondary 
consideration when compared with many 
other factors affecting the sale of electric 
current. 

Newspaper advertising in the local 
papers with daily change of copy is used 
effectively. Circulars, circular letters, per- 
sonal letters, and individual calls being 
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successively resorted to as the number of 
possibilities are separated into different 
classes of probabilities by a system of care- 
ful elimination. 





Electric Flat irons 


Fleat quick ‘and:stay hoe. A turn of che switch and ins ftw 
momests your iron is ready to use. This is 


“The Modern Way” 
to [ron 


No scorched 
linens —‘You can 
dron in the parlor 
as well as the 

No smdke — no we 
soot—no heat. room. 

All the heat is concentrated on the surface of the iron—where it should 

be—and an even temperature is ‘always maintained, thus giving perfect results. 
Then you pay for just the current used—and no more. If interru 

for an hour or so you need not keep up the fire co have the irons'ready when 
you resume, Simply turn the switch again and your iron is ready almost 
instantly. 

Don’t you want one now? Send for our representative or call at the 
office. We shall be glad to explain more fully the many advantages 
and great convenience of “THE MODERN WAY" of ironing: 


Wisconsin Light & Power Company 
Both Phoned 271 - + 318 Main Street 










No walking back 
and forth from @ 
sizzling hot stove 
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of reproductions of all this advertising, 
but have included among the illustrations 
an effective mailing card design recently 
issued to the residence list. 





REPRODUCTION OF ADVERTISING CARD USED BY THE Wisconsin LIGHT AND POWER 
CoMPANY. 


A most effective campaign of direct-by- 
mail advertising is being sent regularly 
cach month to selected lists of residences, 


Personal solicitation follows the adver- 
tising campaign, and window decorations 
are always made especially attractive at 
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CurvEs SHOWING DEVELOPMENT OF THE WISCONSIN LiGHT AND PowER Company, 
La Crossg, Wis. 


stores and business places, and power 
users, 
We regret that space does not permit 


the office of the company, located on the 
main street in the heart of the business 
district. 
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The generating station is admitted to 
be the most model and up-to-date plant in 
the country by all engineers who have ex- 
amined it, and it contains the best that 
money can buy. It has an ultimate capac- 
ity of 2,000 kilowatts and the accompany- 
ing curves show that its consumers are 
rapidly availing themselves of its reliable 
product. 

Three-phase, sixty-cycle current is gen- 
erated by Westinghouse steam turbines, 
backed up with Babcock & Wilcox high- 
pressure boilers and such auxiliaries, that 
working under the present load factor, the 
station is generating its current on an 
average of three pounds of coal per horse- 
power on a twenty-four hours’ load. 

The phenomenal development of the 
business of this company is shown in the 
accompanying curves, the first of which 
shows the connected load as it has in- 
creased from month to month from the 
day of starting in November last to the 
present time. 

The next curve shows the average daily 





VOLTMETER RECORD SuowinG LIGHT AND 
PowER LOAD OF THE WISCONSIN LIGHT 
AND lOWER COMPANY. 


peaks for each month since the time of 
starting. The third curve shows the aver- 
age daily output in kilowatt-hours for 
each month from November last to the 
middle of the present month. Following 
this are the revenue curves, showing the 
contracted revenue in dollars each month 
since beginning operation. 

An examination of these curves imme- 
diately tells the central station man that 
the load upon this plant is a long-hour 
load; the peaks low and the output high, 
presenting ideal conditions for central sta- 
tion operation. 

The last curve shows the relation be- 
tween expenses and receipts, the first 
period being that from November 26 to 
March 31; each succeeding period being 
one month. 

This shows the remarkable condition 
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of a new competing plant where operating 
expenses were paid after the plant had 
been in service but six months, beyond 
which time the curve shows a more marked 
increase than it did before. 

Current sold from the plant is con- 
tracted for on the “Readiness to Serve” 
basis, twelve o’clock window and sign 
work on patrol service being sold only 
on flat rates and in every instance meters 
are installed to accurately check all cur- 
rent consumption. 

Lighting is furnished through Nernst 
and incandescent lamps, and regulations 
are so close that life guarantees are ex- 
ceeded. (Acompanying is a typical volt- 
age chart.) 

In soliciting power business, competent 
engineers make tests on existing power 
installations, suggesting changes in meth- 
ods of driving machinery and in the ar- 
rangement of apparatus used, and dur- 
ing the short period of operation fourteen 
small isolated plants have been taken over 
and now induction 
motors at a saving to themselves, and 
at a price satisfactory to the producer. 

This showing could never have been 
accomplished without the most untiring 
efforts in getting the right kind of new 
business, and stands out as an example of 
what can and has been done by a well- 
organized new-business department. 

Mr. C. H. Williams is the enterprising 
manager of the company. 


are operating on 
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The Long Acre Electric Light 
and Power Company. 

Interest in the development of the Long 
Acre Electric Light and Power Company, 
which was organized to supply electric 
light and electric power in the city of 
New York and also through the Man- 
hattan Transit Company to furnish pas- 
senger service, was renewed last week by 
in the 
(x. Tracey Rogers, of Binghamton, N. Y., 
to the board of directors. Mr. Rogers 
is a successful electrical man of wide ex- 
perience, and his advent in the board of 
this New York city company will add to 
its strength and influence. He was for 
several years president of the New York 
State Street 
is at the present time president of the 
Binghamton Railway Company; the Rut- 
land Railway, Light and Power Company ; 
the Waverly, Sayre & Athens Traction 
Company and the Waverly Electric Light 
and Power Company. 

The Long Acre Electric Light and Power 
Company recently acquired from Joseph 
if. Lioadley a controlling interest in the 


announcement of election of 


Railway Association, and 
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Manhattan Transit Company, formerly 
The General Carriage Company. ‘The 
charter of this company becomes of 
particular interest at the present time in 
view of the situation in New York city, 
and is published in full below: 

AN ACT TO PROVIDE FOR THE ORGANIZA- 
TION OF THE GENERAL CARRIAGE 
COMPANY. 

MERGED UNDER THE CHARTER OF 
HATTAN TRANSIT COMPANY.) 


(Now MAN- 


The People of the State of New York, repre- 


sented in Senate and Assembly, do enact 
as follows: 

Section 1. That Henry B. Livingston, 
Reginald W. Rives, Ed. A. Brennan, J. Fred- 
eric Kernochan, Thomas St, John Gaffney 
and their successors are hereby created a 
corporation under the name of The General 
Carriage Company, to have perpetual suc- 
cession and all the rights appertaining to a 
corporation as such under the general laws 
of this state. The General Carriage Com- 
pany shall have power and authority to pur- 
chase, construct and maintain a system of 
hacks, coaches or vehicles drawn or’ pro- 
pelled by horse or other power through any 
public road, street or highway in any city 
of the first class in this commonwealth. 

Sec. 2. Said corporation shall have the 
right to establish a time service, and a dis- 
tance service, and to subdivide the latter 
into a mileage and circuit service. It shall 
be allowed to charge a rate of fare not to 
exceed seventy-five cents per person per hour 
on the time service, and at a rate of fare 
not to exceed twenty-five cents per mile or 
fraction thereof for each person for the 
mileage service, and a charge not to exceed 
twenty-five cents per person on the circuit 
service. The company shall have the right 
to define the limits and boundaries of said 
circuits. In the circuit service the company 
shall also have the right to make such regu- 
lations as to operation and variations as 
to fare as they may desire, provided, how- 
ever, that the passenger shall at all times 
have the right to travel a distance of one 
mile for a sum not to exceed twenty-five 
cents. 

Sec. 3. Said corporation shall pay a 
license fee to any city in which it operates 
equal to the usual charge for licensing simi- 
lar hacks, coaches or vehicles. No permit 
shall be required, nor greater license charges 
by any city than is the usual charge for 
hacks, coaches or vehicles, 

Sec. 4. The capital stock of said corpora- 
tion shall be one thousand shares at the 
par value of one hundred dollars each, with 
the right to increase the same from time 
to time to such amount as the majority of 
stockholders present at any meeting called 
for the purpose may desire. Nothing herein 
contained shall be deemed to release said 
corporation from the payment of taxes re- 
quired to be paid under the business cor- 
poration law. 

Sec. 5. All acts or parts of acts inconsist- 
ent with this act are hereby repealed as to 
this corporation. 

Sec. 6. This act shall take effect imme- 
diately. 

———— 

Report of the President of 

Cornell University. 

The fourteenth annual report of Presi- 
dent Jacob Gould Schurman, president 
of Cornell University, Ithaca, N. Y., has 
been submitted to the board of trustees. 
This deals in detail with the work ac- 
complished during the university year 
1905-1906, and shows that excellent prog- 


ress took place. The total number of stu- 
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dents enrolled for the year was 4,122. An 
important development in instructional 
work was the taking of steps to exercise 
more influence in directing the student’s 
selection of studies. 

Two important buildings were added 
to the campus. Goodwin Smith Hall was 
dedicated during commencement week to 
the use of the arts department, and the 
Rockefeller Hall of Physics was completed 
and occupied by the physical department. 

Attention is called to the need of sev- 
eral new professorships at the University, 
for which endowments of $100,000 each 
are the first condition. ‘The most im- 
peratively and- immediately demanded by 
the actual conditions is a professorship 
of electrical engineering. The president 
points to the need of increasing the 
salaries of the faculty, so as to meet, in 
part at least, the increased expense of 
living. 

The president’s report is supplemented 
by reports from the directors of the vari- 
ous colleges. In that of Director Albert 
W. Smith, of Sibley College of Me- 
chanical Engineering and Mechanic Arts, 
is shown the progress made by the elec- 
trical department during the year. This 
department secured the basement and two 
lower floors of Franklin Hall vacated by 
the physical department, which gives it 
quarters which, it is thought, will be 
satisfactory for several years. The base- 
ment will be used for the expansion of 
the work in experimental electrical engi- 
neering and for laboratories for experi- 
mental work in connection with the opera- 
tion of steam and electric railways. The 
two other floors will be occupied by offices, 
designing rooms, lecture. rooms and _ spe- 
cial laboratories. The directors’ report 
indicates a serious crowding in the me- 
chanical laboratory, which, it is suggested, 
might be overcome by the erection of an 
inexpensive shop building in an incon- 
spicuous location. 


———* Po 


Wisconsin Electric and Inter- 
urban Railway Association. 
The Wisconsin Electric and Interur- 
ban Railway Association was organized at 
a meeting held in the Hotel Pfister Sat- 
urday, November 3, at which the man- 
agers of companies from all parts of the 
state were present. he following offi- 
cers were chosen: president, H. D. Smith, 
Appleton; first vice-president, Thomas 
Higgins, Manitowoc; second vice-presi- 
dent, F. W. Montgomery, Madison; third 
vice-president, Herbert Warren, Superior ; 
secretary and treasurer, C. C. Smith, Mil- 
waukee. Milwaukee is to be the head- 
quarters of the association so long as the 
secretary is a resident of that city. 
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The Buckeye Electric Blue- 
Printing Machine. 

For several years the Buckeye Engine 
Company, of Salem, Ohio, has supplied 
the market with the Buckeye electric blue- 
printing machine, an illustration of which 
is shown herewith. Chief among the char- 
acteristics which have made this machine 
successful are the contact curtains and 
rollers. To obtain the best results per- 
fect contact must be secured. The trac- 
ing and sensitized paper must be held 





BucKEYE ELEctTRIC BLUE-PRINTING MACHINE, 


firmly and evenly against the surface of 
the glass to prevent slipping and bulg- 
ing. Perfect contact is obtained with this 
machine by means of weights attached 
to small wire cables, which engage both 
ends of the rollers, so arranged as to main- 
tain a constant tension, regardless of the 
position of the rollers. ‘There are two 
rollers on each machine, one on each side. 
‘They operate independently of each other, 
so that one side only may be used, or 
one side may be unloaded and reloaded 
while the other side is printing. This 
method does away entirely with buttons, 


clamps or any mechanism for fastening 
the curtain or holding it in place after 
it has been tinrolled. The rollers will re- 
main stationary at any point on the circle, 
the curtain back of the roller being in 
close contact with the glass at all times. 

The lamp furnished with these ma- 
chines is specially constructed for photo- 
engraving and blue-printing work. It is 
of the enclosed are construction, trans- 
mitting a light rich in actinic or violet 
rays. Only one lamp is required to do 
the work, and it is furnished to operate 
on direct and alternating currents of 110 
to 125, and 220 to 250 volts. 

The speed of the lamp while traveling 
through the cylinder is easily regulated 
by adjusting the pendulum. This removes 
the necessity of making more than one 
drop of the lamp at a printing, regardless 
of the condition of the tracing. 

The glass cylinder is permanently up- 
right or vertical, and is not provided with 
any arrangement for tilting it to the 
horizontal position for loading and un- 
loading. The easy action of the ball- 
bearing rollers so simplifies the operation 
of loading that the tilting feature is un- 
necessary. 

The machine is entirely self-contained, 
is not fastened to the wall, ceiling or 
floor in any way, and may be easily moved 
from one place to another. The machines 
are made in three regular sizes—style A, 
making two prints forty-two by forty-four 
inches; stvle B, making two prints forty- 
two by sixty inches, and stvle C, making 
two prints forty-two by seventy-two inches. 

The height over all is eight to ten feet, 
and the machine requires a floor space 
of about three and one-half by three and 
one-half feet. The shipping weight is 
800 to 1,000 pounds. 


o- 


A Rubber Show at 
Peradeniya. 

A brief report of a successful rubber 
exhibition, held at Peradeniya, Ceylon, 
during this year is given in the India 
Rubber World for November. The exhibi- 
tion was opened on September 13, and 
closed September 27. Although at first 
planned by a planters’ association, the 
idea commended itself to the government, 
which took it up enthusiastically, broad- 





ened the scope of the original plans, and 
decided upon a two-weeks’ exhibition. A 
number of buildings were constructed at 
public expense, these being of the native 
Kandyan type of architecture and decora- 
tion. The exhibits consisted of many 
kinds of rubber products and _ rubber- 
working machinery. Many prizes were 
offered, some of the most important be- 
ing for instruments for tapping rubber 
trees and assisting the flow of latix, for 
storing latix, for methods of coagulation 
and drying, for obtaining rubber from 
twigs and leaves, for packing, washing, 
and for curing-houses. 

One of the most noteworthy exhibits 
was made by the Lanadron estate, Johore, 
of rubber prepared in a new form. Ordi- 
nary crépe rubber is put through a 
vacuum drier, pressed in a screw press 
into blocks a foot square, and weighing 
twenty-five pounds. This estate is owned 
by F. Pears, of the Pears’ Soap Com- 
pany. 





ee —--— 


The Cia. Metalurgica de 
S. A. of Ocampo, Michoacan, is installing 


Michoacan, 


a complete electrical plant comprising 
apparatus from the works of the West- 
inghouse Electric and Manufacturing 
Company. 

The previous electrical installation is 
being augmented by a steam engine-driven, 
forty-five-kilowatt, 250-volt, direct-current 
generator, which supplies current to the 
lights the 


This generator is of a special 


various motors and about 
smelter. 
construction now often used with similar 
plants where lights and motors are to be 
operated from the same direct-current gen- 
erator. 


rangement is 


What is called a three-wire ar- 
applied, which by an in- 
genious invention owned by the Westing- 
house company, renders it possible to ob- 
tain 250 volts and 125 volts from the 
one generator. The motors, lightning pro- 
tection and switchboard apparatus make 
the equipment complete and very eco- 
nomical results will be obtained over what 
would have been possible from a steam 
plant driving a single-line shaft as has 
heen the former practice with the older 
plants throughout the republic. 
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A Commercial Type of Auto- 
matic Time Switch. 
There is a growing demand, particular- 
ly in electric lighting, for an automatic 
time switch for opening and closing elec- 
trical circuits. The time switch shown 








A CommeEerctaL Tyre OF AuTroMAtTIC TIME Switcu. 


in the accompanying illustration was de- 
signed by the General Electric Company, 
Schenectady, N. Y., to meet the definite 
requirements of this class of service, be- 
ing adapted for both alternating and 
direct currents. 

This automatic time switch consists of 
an electrical circuit-breaker operated and 
controlled by a single clock movement of 
heavy and rigid design. The parts are 
mounted compactly in an iron case with 
two distinct compartments. The upper 
portion contains the clock, protected 
against dust and moisture, and the lower 
part. holds the circuit-breaker, mounted 
on a porcelain terminal board. The clock 
and circuit-breaker, being operated by the 
same mainspring, require a minimum 
number of parts. 

The clock movement is of simple and 
rugged construction. The lever escape- 
ment will withstand hard usage and vibra- 
tion. Extra long bushings and pivots are 
provided and the gear teeth and pinions 
are very heavy. 

The circuit-breaker has a number of in- 
teresting constructive features. The 
brushes are built up of spring leaf copper 
and the outside leaf is provided with an 
are burning tip, so that the main contact 
surface does not become roughened, but 
presents always a smooth rubbing surface. 

Clock and circuit-breaker are connected 
by a simple release mechanism. The clock 
movement rotates a dial once every twen- 
ty-four hours. The dial is graduated in 
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quarter hours, and, for convenience in dis- 
tinguishing night and day, one-half of the 
dial is blackened. At the edge of the dial 
are two cams which revolve with a dial 
and, acting through levers, control the 
operation of the circuit-breaker. 

In addition to this compact 
and durable operating mechan- 
ism, a small lamp within the 
clock case increases the reliabil- 
ity of the switch when it is ex- 
posed to low temperatures. If 
the time switch is installed in 
an obscure position, the light 
from the lamp is also of service 
in examining the apparatus. 

This time switch is indepen- 
dent of failure of current, being 
entirely mechanical in action. 
The principal mechanism is vis- 
ible when the door is open, and 
when the door is closed the ap- 
paratus is made dust and water- 
tight» by a rubber gasket and 
sealing clamp, which draws the 
door tightly closed as the handle 
is turned. The door can then 
be locked and sealed if necessary. The 
company rates this time switch at twenty- 
five amperes and 250 volts. 


_—-_-—___ 


The Oaxaca Smelting and Re- 
fining Company Equipped 
with Westinghouse Elec- 
trical Apparatus. 

Through G. & O. Braniff & Company, 
agents for the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa., 
a large and very modern electrical plant 
for lighting and power is being installed 
by the Oaxaca Smelting and Refining 
Company, of which O. F. Westlund is 
manager. 

There is hardly a smelter in the repub- 
lic which has not its electrical installa- 
tion. The advantages resulting from the 
greater economy and efficiency with an 
electrically equipped smelter being fully 
appreciated by this company, they are in- 
stalling a 110-kilowatt, alternating-cur- 
rent Westinghouse generator, 440 volts, 
sixty cycles, steam-engine driven, with ex- 
citer, switchboards, etc., at the generating 
station. 

Transformers will be used to supply 
the are and incandescent lights, the many 
motors, up to fifty horse-power capacity, 
being operated direct from the generator. 
The motor-driven centrifugal pumps are 
of the Byron Jackson make, and the tri- 
plex are made by the Allentown Company. 
By this method of individual electric 
motor drive much economy obtains over an 
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engine driving a single long shaft, from 
which the various smaller machines are 
driven, and further, with separate motor 
drive, any one outfit may be shut down 
without interfering with the others. 








ws 
National Alternators in the 

Plant of the Merchants’ Heat, 

Light and Power Company, 

Canton, Ohio. 

The main engine equipment of the Mer- 
chants’ Heat, Light and Power Company, 
of Canton, Ohio, consists of two Russell 
cross-compound non-condensing engines, 
each of 375 horse-power capacity at 200 
revolutions. Each engine is direct con- 
nected to a 250-kilowatt, two-phase, 2,300- 
volt National alternator made by the 
National Brake & Electric Company, Mil- 
waukee, Wis. These machines carry the 
entire lighting load, at present about sev- 
enty-two amperes. The frames are of cast- 
iron with sole-plate extensions for sup- 
porting them on the engine foundation. 
Soft sheet-steel laminations are dove-tailed 
into the frame so as to form slots for 
receiving the windings. These laminations 
are carefully japanned to reduce core 
losses to a low value and also insulate them 
from each other, and are rigidly supported 
between end plates at such intervals as 
are ample to insure good ventilation. The 
laminae are supported by distance plates. 
which provide air passages. The arma- 
ture windings are composed of  strap- 
wound coils insulated with sheet material 
of highest mechanical strength and dielec- 
tric properties. The completed coils are 
wrapped with linen tape and repeatedly 
dipped in a vat of special insulating com- 
pound. Exceptional care and attention 
to this part of the machine has resulted in 
close regulation and large over-load capac- 
ity. 

The field spiders are of cast iron and 
are liberally dimensioned to withstand tor- 
sional and centrifugal strains. The fields 
of these generators are wound with copper 
ribbon in edgewise fashion, thus exposing 
every turn of the coil to the air. A special 
fibre paper insulates the turns of the coil 
from each other in a thvroughly effective 
manner. A special feature of these ma- 
chines which contributes very largely to 
their low operating temperatures is the 
use of widely separated pole pieces, which 
construction requires a spider of large di- 
ameter and prevents crowding of the coils: 
thus the coils have a large radiating sur- 
face. The method of bolting the pole 
pieces to the rim of the spider gives un- 
usual accessibility to any portion of the 
armature or field winding. The bearings 
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of these machines are of generous size, 
which gives a large wearing and radiating 
surface, they are babbitt-lined and are 
made with a sufficient number of grooves 
and oil rings to give uniform lubrication 
throughout the entire length of the bear- 
ing. The collector rings are built up on 
a separate skeleton-type spider which gives 
them effective ventilation. The rings are 
cast iron and fitted with carbon brushes 
so that wear and attention are reduced to 
a minimum. The generators are excited 
with a current from 110-volt exciters, 
which are belted to the shafts of the en- 


oines. 
— —-/? 


The Improved G. D. Telephone 
Drop. 

One of the practical small electrical de- 
vices which has recently been placed on 
the market is the improved G. D. tele- 
phone drop, or extension circuit closer, 
manufactured by the Electric Service 
Supplies Company, Chicago, Ill. As its 
name implies, this device is for use on 
telephones for closing a secondary battery 
circuit to ring an extension bell. 

Arranged to mount on the front of the 








IMPROVED G. D. TELEPHONE Drop. 


magneto box below the bells, a lever ex- 
tends upward and rests against the bell 
tapper so that the first motion will trip 
the drop shutter and close the secondary 
or extension bell circuit. A practical and 
useful feature of this drop is a switch by 
which the battery circuit may be opened 
or closed, so that the extension bell may 
be cut out or put into service at will. 

The fact that this closer employs no 
magnets and is not connected with the 
telephone circuit insures against the trou- 
bles of burned-out magnets and additional 
line load. It is well worked out mechani- 
cally and suffers no wear. 

This closer is well and favorably known 
to the trade in its older form—the im- 
proved one will meet with universal favor. 
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Electric Motor-Driven Pumps 
for Fire Protection in 
Large Buildings. 


Automatic sprinkler systems furnished 
with water from gravity tanks on the roof 
form a most valuable means of fire pro- 
tection for large buildings. To keep the 
roof tanks filled under normal conditions 
and to enable the automatic sprinklers to 
continue in operation after the roof tanks 
have become emptied, during the fire, has 
usually been accomplished by a steam 
pump. The advantages of electricity in 
this work, however, are apparent, and an 
enclosed electric motor, direct-connected to 
a centrifugal pump, is far superior to 
steam for the purpose. In case of fire, 
the current supply from central station 
mains entering the building through well- 
insulated underground wires is far less 
likely to be interrupted by fire or water 
than is the supply of steam for running 
a pump. Moreover, the electrical system 
does away with the need of a steam boiler 
with its accompanying disadvantages, 
steam under pressure, presence of fire and 
necessity of attendance. 

A typical electrical equipment for fire 
protection has recently been installed in 
one of the largest warehouses in Chicago. 
built and owned by the Chicago Dock and 
Canal Company and leased to the Furni- 
ture Exhibition Company. The Chicago 
river side of this structure is shown in 
Fig. 1. The building is constructed of 
brick, 450 feet long and 120 feet deep, 
and rises five stories above the basement, 
containing about 378,000 square feet of 
floor space. 

The fire-protection system comprises 
3,360 sprinkler heads with one fireboat 
connection and twelve fire-steamer con- 
nections. A constant pressure is main- 
tained on the system from four 18,000- 
gallon tanks, one set on top of each fire 
The tanks are supplied from an 
electric pumping set which forms the 
unique feature of the installation. This 
set, shown in Fig. 2, consists of a six-pole, 
180-horse-power, 800-revolutions-per-min- 
ute, 220-volt, direct-current motor, direct- 
connected to a six-inch, four-stage centrif- 
ugal pump. This pumping set has a 
capacity of 1,000 gallons per minute 
against a pressure of 150 pounds to the 
square inch when running at 800 revolu- 
tions per minute. The impellers of the 
pump are so arranged that artificial means 
of balancing the end thrust are entirely 
unnecessary. 

Special provisions are made to insure 
the continuous operation of the motor 
should it become submerged in water and 


wall. 
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debris in case of fire. The motor is com- 
pletely enclosed, the joints in the protect- 
ing end plates being ground to make them 
water-tight. At the commutator end of 
the machine the motor casing is provided 
with three handholes, each fitted with two 





Fic. 1.—WAREHOUSES OF THE CHICAGO Dock 
AND CANAL CoMPANY. 


glass ports for observing the operation of 
the machine, while the connection between 
motor and pump, at the opposite end of 
the motor, is made through a stuffing box. 

Since the protective devices render the 
motor air-tight, special arrangements are 
made for ventilation. Air is drawn into 
the motor casing from outside the build- 
ing by a fan on the armature shaft. The 
inlet opening is shown in the illustration, 
at the commutator end of the machine. 
The outlet pipe, seen at the back of the 
motor, is made in a special involute form 
in order to establish a steady flow of air 





Drrect-CURRENT 


2.—180-HorsE-PowEnr, 
Motor, Drivinc Fotr-STaGe CENTRIFUGAL 
Pump. 


Fie. 


through all parts of the motor by keeping 
the air in motion in the exhaust pipe. 
With tight piping connections to the outer 
air, the motor and pump are perfectly 
water-tight and will operate when entirel) 
submerged. 


—__ ~~ ae 


Small Light and Power Piant 
Wanted. 


To THE EDITOR OF THE ELECTRICAL RevIEW: 

Can you, through your news items, put 
me in touch with any parties who will 
sell an electric light and power plant in 
a town of ten or twelve thousand or un- 
der, somewhere east of the Mississippi 
and north of Virginia? Naturally the 
best proposition is a steam plant not pay- 
ing well. Would be willing to buy or 
operate under lease an unprofitable muni- 
cipal plant. mF. G. 

New York City, November 7. 
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Current Electrical News 























DOMESTIC AND EXPORT. 


NEW ELECTRIC RAILROAD—Contracts have been let by the 
Southern Pacific Company for the construction of a double-track 
electric railroad to run between Mayfield and Los Gatos, Cal. The 
line will be twenty miles long and will cost approximately $1,000,000. 


NEW ELECTRIC PLANT—Frank M. Waring, cashier of the 
Tyrone Banking Company, representing capitalists, said to be 
from New York, Altoona and places in Blair county, Pa., has pur- 
chased the Iroquois House and grounds, Harrisburg, Pa., and ob- 
tained options on several] farms in Perry county. The object is to 
erect a large electric power plant that will cost $1,000,000. A dam 
will be built in the Juniata river, 


BIG POWER PLANT FOR JAPAN—W. E. Guerin, of New York, 
is said to be behind an undertaking to develop the water power of 
a mountain lake near Kyoto, Japan. Seventy thousand horse-power 
will be generated. Mr, Guerin has been connected with many large 
financial undertakings on the Pacific coast. One of these was the 
development of the Deschutes Irrigation and Power Company, of 
Portland, Ore., which has reclaimed 100,000 acres of arid land in 
Crook county, Ore., and which has practically 200,000 acres more 
to improve, under a grant from the state. 


INDIANA POWER COMPANY ORGANIZED—The White River 
Light and Power Company has been organized at Noblesville, Ind. 
The board of directors is composed of the following: Dr. A. D. 
Booth and Thomas Griffin, of Noblesville, Ind.; R. H. Sharp, of Co- 
lumbus, Ohio, and W. E. Kurtz, August M. Kuhn, John T. Dickson, 
Charles F. Ruschaupt, R. O. Hawkins and Horace Smith, of Indian- 
apolis, Ind. It is the intention of the new company to complete 
the dam across White river, near Noblesville, that was begun by 
the Noblesville Hydraulic Company three years ago. The plant 
will furnish Noblesville with electricity for light and power pur- 
poses. The capital stock of the company will be $600,000. 


ELECTRIC PLANT ASSURED—Engineers who have been work- 
ing at Thompson, Mont., for two months past have almost com- 
pleted plans for the proposed dam at Thompson Falls, which will 
conserve the waters of the Clark’s Fork river for one of the largesi 
power plants and irrigation ditches in the Northwest. It is said that 
this enterprise is now assured, and that outside capitalists, who 
are back of the deal, will authorize construction work on the enter- 
prise within the very near future. Present plans contemplate the 
erection of a dam and power-house which will make possible the 
generation of 11,000 horse-power. After this dam is completed two 
others may be built, permitting an increase in the capacity of the 
plant to 32,000 horse-power. 


CONTRACTS LET FOR POWER-HOUSE EQUIPMENT—The 
Thousand Springs Land and Transportation Company has closed 
a deal for the purchase of machinery for its power plant at Thou- 
sand Springs, Ida. A large force of men is now at work, and the 
first section of the plant will be ready for operation by January 1. 
The first transmission line constructed will be to the Bull Run 
Mountain mines in Nevada, in which A. M. Harris, president of the 
company, is largely interested. Plans are under consideration, how- 
ever, for the construction of power lines to Boise and intermediate 
points. Twelve estimates have been submitted to the company of 
the capacity of the springs. The most conservative shows a net 
energy of 12,000 horse-power. 


ELECTRIC RAILWAY CHANGES HANDS—The Norfolk & At- 
lantic Terminal Company, which operates an electric railway from 
Norfolk, Va., to the Jamestown Exposition grounds and Pine Beach, 
a distance of six miles, and a ferry line from the latter point to 
Newport News, has been purchased by the Norfolk & Portsmouth 


Traction Company, a corporation operating numerous trolley lines, 
as well as gas and electric plants. The cost of the road and its 
equipment is said to have been more than $1,000,000. Until its 
recent sale it was a part of the Newport News & Old Point Railway 
and Electric Company’s system, of which W. J. Payne, of Richmond, 
is president. The road will be rehabilitated and put in good condi- 
tion for the Jamestown Exposition. 


UTAH LIGHT AND RAILWAY COMPANY SOLD—The Mormon 
Church, which has for some time been negotiating for the sale of its 
extensive public utility properties, has disposed of the most valuable 
of these properties to E. H. Harriman and persons interested with 
him in railroad affairs. The property which has changed hands is 
the Utah Light and Railway Company, a $10,000,000 corporation, 
which controls all of the electric lighting and most of the street 
railways of Salt Lake City and has net earnings of more than $700.- 
000 a year. Three-fifths of the stock has already been transferred to 
the Harriman interests. The consideration is not stated. Mr. 
Harriman was represented at the sale by W. H. Bancroft, one of 
the vice-presidents and general managers of the Oregon Short Line. 
The stock will be held by the Oregon Short Line, which is controlled 
ty the Union Pacific, and is the favorite holding company of the 
Harriman corporations. 


WESTERN POWER COMPANY ELECTS OFFICERS—It has 
now become generally understood that persons prominently identi- 
fied with the General Electric Company are interested in the West- 
ern Power Company, which has elected the following officers: Edwin 
Hawley, of New York, president; Frank H. Ray, of New York, and 
Philip Stockton, of Boston, vice-presidents; Frank Tompkins, of New 
York, treasurer, and H. P. Wilson, of the New York and San Fran- 
cisco firm of Brown, Wilson & Company, secretary. The board of 
directors chosen is made up as follows: A. C. Bedford, Edwin Haw- 
ley, F. H. Ray, Philip Stockton, F. W. Rollins, F. H. Davis, H. P. 
Wilson, J. N. Wallace and A. W. Burchard. This company is formed 
to harness the Feather river, for the purpose of furnishing power 
to electric railways and other enterprises in California. Construction 
work has been started at Big Bend tunnel and the Feather river. 
It is said that the company has negotiated between $8,000,000 and 
$9,000,000 of its $25,000,000 authorized bond issue, 


NEW PUBLICATIONS. 


HAWTHORNE WORKS OF THE WESTERN ELECTRIC COM- 
PANY—The Western Electric Company, Chicago, Ill., has prepared 
a notable catalogue devoted to a description and some illustrations 
of its works at Hawthorne, IIl., for the manufacture of power appa- 
ratus. 


THE MOTOR WAY—The Motor Way will hereafter be pub- 
lished by the Motor Way, a reorganization of the Technical Press 
of America. The officers of the new organization are: F, S. Ken- 
field, president; A. T. Leach, secretary and treasurer, and W. B. 
Canis, vice-president and general manager. The offices of The Motor 
Way will be in the Kenfield Publishing Building, Chicago, III. 
Messrs. Kenfield and Leach are the owners of the Kenfield Publish- 
ing Company. 


ELECTRIC TRACTION WEEKLY.—A new weekly, to be known 
as the Electric Traction Weekly, will be published from Cleveland, 
Ohio, beginning November 25, by the Kenfield-Fairchild Publish- 
ing Company. H. J. Kenfield, formerly New York manager of the 
Street Railway Review, will be general manager; F. L. Heath, 
treasurer; Charles B. Fairfield, Jr., formerly associate editor of 
the Street Railway Journal, will be editor, and George S. Davis, 
formerly Ohio correspondent for Ohio of the Street Railway Jour- 
nal, associate editor. 
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PERSONAL MENTION. 


MR. G. M. STUART, of Stuart-Howland Company, Boston, was 
a New York visitor this week. 


MR. MAX HARRIS, sales manager of the Nernst Lamp Company, 
Pittsburg, Pa., was a New York visitor last week. 


MR. GERALD W. HART, president of the Hart Manufacturing 
Company, Hartford, Ct., was in New York last week. 


MR. GEORGE TROWBRIDGE HOLLISTER, of Mackay & Com- 
pany, has been elected a director of J. G. White & Company, New 
York city. ‘ 


MR. WALTER DOOLITTLE, president of the Sterling Electric 
Company, of Lafayette, Ind., was a Chicago visitor the latter part of 
last week. 


MR. E. IRVING, president of the Sunbeam Incandescent Lamp 
Company, of Catherine, Ontario, stopped in New York last week 
while en route to Hot Springs, Va. 


MR. H. B. KIRKLAND has accepted a position with the National 
Metal Molding Company, Pittsburg, Pa., as assistant general sales 
manager. Mr. Kirkland was a New York visitor this week. 


MR. E. H. MATHER, who has been treasurer and manager of 
the Portland (Me.) Lighting and Power Company for the past six 
years, will resign this position to engage in private work in the city 
of Boston, Mass. 


MR. J. J. NATE, of the Minneapolis office of the Stromberg-Carl- 
son Telephone Manufacturing Company, accompanied by his daugh- 
ter, was a Chicago visitor last week. Mr. Nate’s trip to Chicago 
was in connection with a line of new apparatus his company is 
putting on the market. He reports unusual] activity in the Minne- 
apolis market. 


MR. W. F. LEATHERS has been promoted from the position of 
chief operator at Worcester, Mass., to that of district service inspec- 
tor of the New England Telephone and Telegraph Company’s Wor- 
cester division. Mr. W. D. Sargent, of the company’s Boston traffic 
department, uas been appointed chief operator at Worcester, suc- 
ceeding Mr. Leathers. 


MR. GEORGE BULLOCK, formerly president of the South Cov- 
ington & Cincinnati Street Railway, has been elected president of 
the United Gas and Electric Company, of New Jersey. Mr. Bullock 
has also served as president of the Cincinnati Edison Electric Light 
Company, a director of the Cincinnati Street Railway Company and 
of the Cincinnati Gas Company, and he was active president of the 
Bullock Electric Manufacturing Company, which was subsequently 
acquired by the Allis-Chalmers Company. The United Gas and Elec- 
tric Company owns or controls the stocks and operates about a score 
of gas and electric properties in different parts of the country. 


; OBITUARY NOTES. 

MR. WILLIAM H., CAMPBELL died suddenly at his home at 
Highland Mills, N. Y., on November 5. Mr. Campbell was one of 
the organizers of the Larchmont (N. Y.) Street Railway, and con- 
structed its lines between Larchmont and Stamford, Ct. He was 
sixty-two years of age, and is survived by a widow and son. 


MRS. NORVIN GREEN, widow of the late Norvin Green, for 
many years president of the Western Union Telegraph Company, died 
last Friday morning at her home in Louisville, Ky. Mrs. Green 
was a daughter of the late Captain English, and was in her eighty- 
fifth year at the time of her death. She lived for many years in New 
York city, but about fifteen years ago the family moved to Ken- 
tucky. Mrs. Green is survived by two danghters and three sons, 
Miss Susa T, Green and Miss Grace Green, both of Louisville, and 
Dr. James O. Green and John E. Green, of New York, and Pinck- 
ney F. Green, of Louisville. 


EDUCATIONAL NOTE. 


THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH- 
NOLOGY—The Thomas S. Clarkson Memorial School of Technology, 
Potsdam, N. Y., will hold the decennial founder’s day exercises at 
Chapel Hall of the institution on Friday, November 30. The address 
of the day will be delivered by Henry Smith Pritchett, president of 
the Carnegie Foundation for the Advancement of Teaching. The 
memorial exercises will be in charge of the Right Reverend William 
Crosswell Doane, bishop of Albany. 
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ELECTRICAL SECURITIES. 


While many persons interested in the stock market looked for 
an immediate resumption of the bull campaign, due to a Republican 
victory in the election of a governor in New York state, there was 
considerable disappointment in the unfavorable developments that 
followed. The election result was followed by heavy realizing, with 
considerable selling, the net result of which was that at the close 
of the week there had been a number of considerable price reduc- 
tions. The explanation of this condition of the market is said to be 
found in the monetary situation, and from now until after the turn 
of the year it is expected that monetary considerations will be the 
dominant factors in stock market developments. While the specu- 
lative apathy is a fact, it is also noteworthy that the present gen- 
eral prosperity is expected to prevail, and a significant reflection of 
this sentiment is found in the action of the Pennsylvania Railroad 
in increasing wages by 10 per cent of some 125,000 employés. The 
Standard Oil Company has also announced a 5 to 10 per cent wage 
increase, and it is stated that the United States Steel Corporation 
is considering similar action. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 10. 


New York: Closing. 
Allis-Chalmers common. ............ccccccecs 165 
Allis-Chalmers preferred............cccceece tt 
FISGGMAGTS TEGIG) TUOMIIE Se 6 soc cccicecccccccess 17% 
COIN ORB 6 oc recs nse ce eseeccceasds 138 ~ 
CI IO og oo oo fa eek ic xuWedkes 174 
Interborough-Metropolitan common.......... 361% 
Interborough-Metropolitan preferred......... 761% 
Weinass Comtmy TICCtules «occ ccicccccccccececs 150 


Mackay Companies (Postal Telegraph and 


CNC COMIN « «was a dada cds cuccedecss 72 
Mackay Companies (Postal Telegraph and 

COM GON 6 ooo cia c x caecesceueccs 69 
Manhattan TWIGVAlGG. 2... cccccccceccccsccce 142 


Metropolitan Street Railway................ 105 
New York & New Jersey Telephone......... 125 
WCU OI a ices es cedadccccedeeuccnwues 85% 
Westinghouse Manufacturing Company...... 157 


The report of the Brooklyn Rapid Transit Company for the Sep- 
tember quarter showed gross earnings of $5,156,057, against gross 
in the same period last year of $4,841,988. There was not much 
difference in the item from recent estimates that have been made, 
but net, instead of showing a good increase under the conditions, 
was $25,737 less than last year, owing to a big gain in operating ex- 
penses. This was disappointing, as it had been figured that the 
latter item would be cut down this year. 

The Interborough-Metropolitan Company has issued a statement 
for the quarter ended September 30, 1906. This shows a deficit of 
$317,638, as compared with $783,023 for the previous year. 


Boston: Closing 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating................ 233 
Massachusetts Blectric...................... 69 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 83 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 71 
Electric Storage Battery preferred.......... 71 
pa CCC er ee Cr rere 8% 
Philadelphia Rapid Transit................. 25% 
United Gas Improvement................... 9656 


It is estimated that the lease by the United Gas Improvement 
Company of the Connecticut Railway and Lighting Company, which 
is practically completed, will involve about $15,000,000, of which 
$7,000,000 is actual cash. Among the investments which will be 
turned into cash through the deal are about $6,000,000 in notes and 
$1,000,000 in bonds, and the income of the United Gas Improvement 
Company will be augmented to the extent of $600,000 per year. 


Chicago: Closing. 
Chicago Telephone......... EE CEE EE CCCE CLT 117 
Chicago Bdison Light..............ccecseee 145 
Metropolitan Elevated preferred............. 65% 
National Carbon common...............---- 8614 
National Carbon preferred............--.-+- 119 
Union Traction common................... _— 


Union Traction preferred..........-..--++- — 
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ELECTRIC LIGHTING. 


MONTGOMERY, ALA.—The plant of the Pea River Power Com- 
pany, of Elba, has been placed in operation. 


LITTLE ROCK, ARK.—Capitalists of Carthage, Mo., are making 
arrangements to establish an electric lighting plant at Gravette. 


ILION, N. Y.—The Middleville Electric Light Company will 
increase its capital stock from $4,000 to $12,000 and build a new 
plant. 


MANASSAS, VA.—The contract for installing an electric light 
plant has been awarded to the J. M. C. Lucas Company, of Balti- 
more, Md. 


SANFORD, N. C.—The electric light plant at Sanford, owned by 
H. I. Thompson, was destroyed by fire on October 26. It will be 
rebuilt at once. 


KENMARE, N. D.—The plant of the Kenmare Light and Power 
Company was destroyed by fire in October. The loss is $10,000, 
covered by insurance. 


SALEM, N. Y.—The board of trustees has made a contract with 
Willett A. Reynolds to furnish light for thirty arc lamps of 2,000 
candle-power at $1,800 a year. 


HYATTSVILLE, MD.—The Potomac Electric Power Company, 
of the city of Washington, has been voted a ten-year franchise to 
furnish commercial and private lighting in Hyattsville. 


NEWBURGH, N. Y.—The village board of Marlborough has 
made a contract with the Newburgh Light, Heat and Power Com- 
pany to light the village with electricity. The lamps will number 
forty-five. 


KANSAS CITY, KAN.—The city council of Independence has 
passed an ordinance to extend the service of the municipal electric 
light plant to Maywood, a village one and a half miles west of the 
city limits. 


McCOMB CITY, LA.—The board of mayor and aldermen has 
renewed the contract for street lighting with the McComb Electric 
Light and Power Company for a term of five years at the price 
of $66 per lamp per year. 


READING, PA.—Work has been begun on the construction of 
the power plant of the Blue Mountain Electric Company in Bethel 
township, the capacity of which will be sufficient to furnish elec- 
tricity for Strausstown, Rehrersburg and Millersburg. 


WABASH, IND.—Officials of the Fort Wayne & Wabash Valley 
Traction Company, the first one to enter Wabash, state that when their 
new $1,000,000 power-house, which is now under construction, is 
completed they will ask for contracts for city lighting along their 
line. 


BALTIMORE, MD.—Another of the engines in the Westport 
power-house of the Consolidated Gas, Electric Light and Power 
Company has been started. Each one of these engines has a maxi- 
mum capacity of 4,500 horse-power and there are now four of 
them in operation. 


JOPLIN, MO.—The city now enjoys a revenue of $700 a month 
from commercial electric lighting, improvements costing $30,000 
having trebled the capacity of the plant. Each of the 189 city 
lights now costs $4.50 a month to operate. The price under pri- 
vate contract was $6 per light. 

MILWAUKEE, WIS.—The executive board of the Greater Mil- 
waukee Association has appointed a committee to investigate the 
financial standing and details of the proposition made by the Mil- 
waukee Engineering Company to the city for a franchise to fur- 
nish electric light and power. 


ANN ARBOR, MICH.—The Washtenaw Light and Power Com- 
pany, a consolidation of the Pontiac and other companies, has pur- 
chased the Ypsilanti paper mill plant at Lowell on the Huron river 
for $100,000. The projected dams will be built in the spring. The 
deal is part of an electric power scheme backed by New York 
parties. 

GREEN BAY, WIS.—The Green Bay Gas and Electric Company 


announces a reduction from seventeen cents per kilowatt-hour for 
lighting to twelve cents, and from seventeen cents to ten cents 
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per kilowatt-hour for power. 
possible, 
January 1. 


GOUVERNEUR, N. Y.—Over 6,000 poles have been purchased 
and are being drawn along the route between Hermon and Gouver- 
neur, by the Hannawa Power Company, preparatory to stringing 
its wires to Gouverneur and vicinity. The work of placing them 
in position will begin as soon as the conditions of a franchise have 
been arranged. 


New machinery makes the reduction 
It is expected that the reduced rates will take effect 


HAZLETON, PA.—The recently incorporated Consumers’ Ele: 
tric Light and Power Company, of Hazleton, has been reorganize: 
and prominent capitalists are now in control. They are A. W. 
Drake, of Lattimer, president; O. L. Emmerich, of Hazleton, secre 
tary and treasurer, and David Benjamin and John Crellin, of Hazle 
ton, and Alfred Parde, of Philadelphia, directors. 


PASADENA, CAL.—A plan is under consideration to develop 
power from a hydraulic plant, utilizing the sewage water near 
the Sewer Farm. The fall of water is between 650 and 850 feet, 
and with the proper pipes a 400-horse-power plant could be operated. 
This would generate sufficient electric current to supply 145 are 
lights and 3,500 incandescent lights, which will be needed for the 
new electric lighting system. 


KALAMAZOO, MICH.—The Grand Rapids Electric Company 
has filed in Kalamazoo county a trust deed to the Cleveland (Ohio) 
Trust Company for $250,000. The company has under way two 
lines, one extending frcm Grand Rapids to Alpena, and the other 
from Grand Rapids to Kalamazoo. This line will be extended to 
Battle Creek, then across to Coldwater and Ohio. The mortgage 
is for the purpose of securing more funds with which to do the 
work. 


GLASTONBURY, CT.—The Glastonbury Power Company has 
awarded a contract to J. G. White & Company, Incorporated, for 
the construction of a hydroelectric plant on a branch of the Con- 
necticut river near Glastonbury. Current will be transmitted, 
probably at a pressure of 11.000 volts, to Hartford, and also to Glas 
tonbury and vicinity. A dam, 600 feet long and sixty feet high, will be 
thrown across the river. Work will be started immediately, and it is 
expected. that the plant will be in operation by the first of April next. 


MIDDLETOWN, CT.—The Middletown Electric Light Company 
has negotiated a contract for a supply of electric power from Lees- 
ville on the Salmon river, fifteen miles from Middletown. A Provi- 
dence syndicate has acquired rights at Leesville and has draughted 
plans for the development of a large power plant. A tract of land 
has been obtained in Marlboro which will be flooded and used as 
a storage reservoir. It is expected that the plant will be complete: 
next summer. The Providence syndicate is negotiating contracts 
to supply electricity for light and power purposes to a large 
territory. ’ 


SALT LAKE CITY, UTAH—Seldon I. Clawson and Richard R 
Romney, of Salt Lake City, are contemplating the establishment 
of two power plants in Garfield county and with this purpose in 
view have filed applications for water rights. The first application 
asks the right to divert fifty second-feet from the Sevier river the 
water to be conveyed a distance of 6,000 feet, where a power plant 
is to be erected. The second application asks for fifty second-fect 
from Coyote creek in Garfield county, the power produced to be 
used for electric lighting purposes and propelling machinery in 
Coyote canyon. 


GRAND RAPIDS, MICH.—At a meeting of the stockholders 0! 
the Northwestern Michigan Light and Power Company, of Manistee 
Mich., which has lately purchased the Manistee Gas and Electric 
Company, the following directors were elected: Edward M. Deane 
Dwight Smith, Frank G. Deane, Harry B. Wales and Charles EF 
Moore. Immediately after the stockholders’ meeting a meeting 0! 
the directors was held and the following officers elected: Edwar 
M. Deane, president; Dwight Smith, vice-president; Frank G. Deane, 
secretary and treasurer, and Harry B. Wales, general manager. This 
corporation is one of the new companies lately taken over by Ed- 
ward M. Deane & Company, of Grand Rapids. New apparatus is 


being installed and new mains laid, greatly extending the system. 
The bonds of the company have been sold, 
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ELECTRIC RAILWAYS. 


NORTH YAKIMA, WASH.—The stockholders of the Yakima 
(ntervalley Traction Company have subscribed $100,000 for the con- 
struction of the electric railway for this city and valley. 


SHELBYVILLE, KY.—The electric line from Shelbyville to 
Louisville is now an assured fact. The entire right of way has 
been secured on the state pike except in a few cases, and condemna- 
tion proceedings have been instituted. 


WATERBURY, CT.—The Connecticut Railway and Lighting 
Company is making preparations to double track the Waterville 
line from Highland Park to Faber’s Switch, so-called. Most of the 
new track will be laid on private property: 


PORTLAND, ORE.—South Portland property amounting to 
$325,000 has been purchased by the Oregon Electric Railway Com- 
The tracts purchased lie along the surveys in South Portland 
They will be used for terminals 


pany. 
ind consist of thirteen city blocks. 
and warehouses. 


MASSILLON, OHIO—The electric lines formerly known as the 
Canton-Akron, Canton-New Philadelphia and Tuscarawas traction 
lines will, in the near future, be operated as divisions of the 
Northern Ohio Traction and Light Company’s extensive system of 
interurban and city electric railroads. 


CLEVELAND, OHIO—The three-cent street-car fare in this city 
became a reality on November 1, when the first cars were run on 
the lines of the Municipal Traction Company, recently established, 
which now has thirteen and one-half miles of its road in operation. 
Yhe three-cent fare applies only to this line. 


KETTLE FALLS, WASH.—Engineers have arrived here to re- 
sume work on the Colville & Columbus Electric railroad that passes 
through this place. This is the road that was commenced last July 
and discontinued. It is understood that the old set of men is now 
entirely out and that men of capital are back of the enterprise. 





PORTLAND, ORE.—Suppleméntary articles of incorporation for 
the Portland Railway, Light and Power Company have been filed. 
By the filing of additional articles the corporation was given legal 
power to acquire the Portland General Electric Company, the Port- 
land Railway Company and the Oregon Water Power and Railway 
Company. 


SCHENECTADY, N. Y.—An order for electrical equipment 
‘mounting to about $50,000 has been placed with the General Elec- 
trie Company by the Schenectady Railway company. The order 
calls for motors, air-brake equipments, controllers, etc. It is the 
intention of the railway company to standardize its equipment on 
the various cars. 


SCRANTON, PA.—A third-rail road is to be built by the Midway 
Connecting Railway Company between Wilkesbarre and Sunbury 
and through Nanticoke. The new line will also enter Plymouth 
ind connect with all the large towns in the southern end of the 
Wyoming valley. An ordinance granting franchises has been intro- 
duced in the councils of Wilkesbarre. 


JACKSONVILLE, FLA.—The contract for the erection of the 
power-house for the Tampa & Sulphur Springs Traction Company 
has been awarded to J. E. Bates & Company. The structure will 
be 104 by 104 feet and will be of sand-lime brick. It is estimated 
to cost $15,000. It is thought that the power-house will be com- 
pleted and the cars running to Sulphur Springs by January 1, 1907. 


MARENGO, IOWA—The citizens of Marengo have taken the first 
steps in the preliminary work of securing an electric freight and 
passenger railway southwest to Oskaloosa via Millersburg and What 
Cheer. At a recent meeting of the citizens of Marengo $5,000 was 
raised for purposes of preliminary work. It is expected to interest 
the people of Oskaloosa, What Cheer and Millersburg in the enter- 
prise. 


PITTSBURG, PA.—Manning Stires, president of the new Pitts- 
burg-Westmoreland Street Railway Company, while in McKeesport, 
stated that all the difficulties had been settled and cars over the 
new road between McKeesport and Irwin would be running over the 
lines of the West Penn railways within six weeks. This new road 
has been building for several years but was delayed by many law- 
suits and obstacles, which have finally been overcome, 
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MILWAUKEE, WIS.—A petition has been circulated among 
property owners and residents of the towns of Grenfield and Frank- 
lin in this county and of the town of Raymond in Racine county, 
asking for an extension of the interurban service of the Milwaukee 
Electric Railway and Light Company. The line asked for would 
extend from the Hales Corners line to Howard’s Prairie, Raymond 
Center and Eagle Lake. 


BUFFALO, N. Y.—A certificate filed in the office of the county 
clerk tells of the merger of the Buffalo, Dunkirk & Western Rail- 
road Company and the Lake Erie Traction Company under the 
name of the Buffalo & Lake Erie Traction Company. The new com- 
pany will be capitalized at $3,900,000, being 39,000 shares of the 
par value of $100 each. The annual election of officers of the new 
concern is fixed for the third Monday in each September. The 
certificate of merger is signed by the directors of both companies. 


PITTSBURG, PA.—A new electric railway, to carry passengers 
between Pittsburg, New Castle, Beaver Falls and Midland, is being 
projected. The promoters and their engineers have gone over the 
ground recently, and it is said that the speed maintained on the 
new road will at least equal that of the average railroad passenger 
train. Twelve companies have been chartered by the Common- 
wealth of Pennsylvania, but these concerns may work in unison, it is 
said, to give western Pennsylvania a fast and efficient electric rail- 
way service. 


OSSINING, N. Y.—The village authorities of Ossining have 
granted a franchise to the Hudson River & Eastern Traction Com- 
pany, of which F. A. Stratton is president, to operate an electric 
street railway system in the village. The franchise is over the 
main thoroughfare of the town, which runs from the New York 
Central railway station to the centre of the village. Mr. Stratton’s 
company, it is said, will use 1,000 feet of the present street railway 
of Ossining, which is owned by the Westchester Traction Company. 
It is expected that the line in Ossining will be in operation within 
sixty days. The new company has a capital of $2,000,000. 


GETTYSBURG, S. D.—The farmers of Sully county, by popular 
subscription, have raised over $100,000 for the purpose of construct- 
ing and equipping an electric line from this city to Okobojo, a dis- 
tance of twenty-one miles. The money has all been paid in and is 
on deposit in the bank of Pierre and Oneida, the county seat of 
Sully county, in which Okobojo is situated. Construction will be 
begun in the spring. Sully and Buffalo are the only counties east 
of the river that are not traversed by one or more railroads. It 
is proposed to build the new line first from Pierre to Okobojo, then 
west to Oneida and then north to Gettysburg, the terminal of the 
Watertown-Redfield line of the Northwestern. 


JOLIET, ILL.—It is stated that the Chicago, Joliet & Kansas 
City railway will run in an almost direct line from Joliet to Prince- 
ton, thence it will bend southerly and run into Toulon and then 
make its course almost straight westward to Keithsburg, where 
connection will be made with the Iowa Central. Branches may be 
run to Morris, Marseilles, La Salle and Kewanee. Possibly Mon- 
mouth and Galesburg will receive consideration. It is positively 
stated that the $10,000,000 bond issue on the Illinois division of the 
road has been taken by New York men. The contracts for the con- 
struction work have also been awarded. There is to be a mileage of 
246 miles in Illinois, and the construction is to commence January 1. 
The officers of the company are: president, J. C. Eden; chief engi- 
neer, B. F. Hardesty; constructing engineer, C. A. Denham. 


BOSTON, MASS.—Over 200 prominent business men represent- 
ing the boards of trade of Lynn, Salem, Peabody, Lowell and 
Beverly gathered at Burdett Hall, Lynn, recently to hear of the 
plans for a new electric air line which, it is claimed, a company is 
planning to build from Beverly to Sullivan square, Charlestown. 
The speaker was John H. Bickford, a Salem engineer, who said 
that a company, capitalized at $250,000, was shortly to go before 
the railroad commission for permission to put the scheme in 
execution. The new road, he said, will run trains from Beverly to 
Sullivan square in less than twenty minutes. The road is to start 
at Beverly, go through Salem, Peabody, enter Lynn at Glenmere, 
go along the base of High Rock to a central station in City Hall 
square, thence to West Lynn, Revere and Sullivan square. From 
Lynn to Boston the line is to be elevated, 
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NEW INCORPORATIONS. 


COLUMBUS, OH1O—The Sunbury & Galena Telephone Company, 
Sunbury. Capital increased from $25,000 to $50,000. 


ALBANY, N. Y.—Queens Lighting Company, Queens county. 
$10,000. Directors: F. E. Wiske, J. F. Seering, J. W. Demarest, 
Queens. 


SALEM, ORE.—Gordon Falls City Manufacturing Power and 
Light Company. $175,000. Incorporators: Sigmund Sichel, Henry 
Hewett and R. W. Wilbur. 


NASHVILLE, TENN.—National Power Company. $25,000. In- 
corporators: James E. Caldwell, Daniel C. Buntin, V. E. Schwab, 
F. O. Watts and S. H. Ellison. 


SALT LAKE CITY, UTAH—Richfield Electric Light and Power 
Company, of Richfield. $50,000. Thomas Brown, president and man- 
ager; W. H. Seegmiller, vice-president; John Hood, secretary; J. M. 
Peterson, treasurer. 


AUSTIN, TEX.—The American De Forest Wireless Telegraph 
Company, of Texas. Principal office at Austin. $25,000. Incor- 
porators: W. D. Hart, G. W. Allen, M. A. Kopperi, of Austin; Abra- 
ham White, of New York; C. C. Wilson, of Denver, and Kal 
Schwartz, of Corsicana. ; 


ST. JOSEPH, MO.—St. Joseph Belt and Interurban Railway. 
To build a belt line through St. Joseph and around it to the north, 
and to construct an interurban line to Savannah. $1,500,000. Presi- 
dent, John S. Logan; vice-president, Louis Huggins; secretary and 
treasurer, John E. Dolman. 


OLYMPIA, WASH.—The Pacific & Eastern Railway Company, of 
Raymond. For the purpose of building a steam or electric railway 
from South Bend to Chehalis. $150,000, fully subscribed. Incor- 
porators: W. S. Cram, Jacob Siler, T. H. Donovan, of Raymond; 
S. L. Hyman, F. G. and H. G. Schoemaker, of South Bend, and 
Walter G. Hyman, of Burlingame, Cal. 


DATES AHEAD. 
Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 
Northwestern Electrical Association. Milwaukee, Wis., January 
16, 1907. 
American Society of Mechanical Engineers. 
cember 4-7. 


New York city, De- 


INDUSTRIAL ITEMS. 


THE CASE MANUFACTURING COMPANY, Columbus, Ohio, in 
bulletin No. 22 describes and illustrates its line of electric cranes. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has published 
an interesting booklet called “Lux.” This deals with the effective- 
ness of Nernst lamps in illumination. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin No. 101 describes and illustrates the installations of 
chloride accumulators for the Columbus Railway and Light Com- 
pany, Columbus, Ohio. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, Ohio, 
has ready for distribution a handsome catalogue devoted to engi- 
neering work. This covers mechanical, civil, electrical, mining 
and hydraulic engineering. 


DOSSERT & COMPANY, New York city, announce that they have 
received from their representatives in Milan, Italy, word that the 
Dossert solderless connectors exhibited at the Universal Exhibition, 
Milan, 1906, were awarded a gold medal. 


THE STANDARD VARNISH WORKS, New York city, announces 
that its W. P. insulating black, gotten up especially for use in con- 
nection with interior wiring, signal telephone and telegraph work, 
has been approved by the Underwriters’ laboratories, Chicago, Il. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 17 
Park place, New York city, is calling attention to its ironclad 
weatherproof bells, improved water-tight push-buttons and red- 
seal dry batteries, in a neat folder, copies of which may be had 
upon application. 


THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., an- 


nounces that the demand for its single-phase, self-starting vertical 
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motors for direct-connection to centrifugal pumps, etc., has far sur- 
passed its most sanguine expectations. This vertical type is be- 
coming more popular all the time. 

THE INDEPENDENT ELECTRIC COMPANY, El Paso, Tex., 
has been organized by B. P. Dubinski and S. Frankenstein. This 
company will deal in electrical supplies, machinery and implements, 
and is requesting discount sheets, catalogues and bulletins from 
supply men and manufacturers. 


THE BANNER ELECTRIC COMPANY, of Youngstown, Ohio, 
manufaciurer of the “Banner” incandescent lamp, is reported to 
be having a record season and that the month of October was by far 
the largest since the company has been in business. The company 
reports that it is actually making on an average of 8,000 lamps per 
day at the present time. 


THE PACIFIC ELECTRIC MANUFACTURING COMPANY, 
1161 Howard street, San Francisco, Cal., is prepared to furnish 
apparatus and appliances for handling electrical energy at high 
potentials on long-distance transmission systems. This company 
has published a new catalogue which it will be pleased to send to 
any one interested upon request. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., is send- 
ing to the trade circulars and bulletins descriptive of the Colum- 
bia incandescent lamp, for which it is sales agent. The Columbia 
lamp is well and favorably known and as this is the time of the 
year when the majority of lamp contracts are made, the company 
suggests that consumers write them for its yearly-contract plan. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Chicagg, III., 
is distributing an attractive catalogue devoted to the “Automoto- 
neer.” This is a mechanical device for attachment to the controller 
spindle of electric cars, which forms an effective check upon a 
careless motorman and preserves the car equipment from unneces- 
sary shocks, due to too rapid application of the controller handle. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has pub- 
lished a handsome bulletin devoted to round-type direct-current 
motors. In addition to the text describing these machines there 
are dimension diagrams given, and also a number of views show- 
ing typical applications of this apparatus. Another pamphlet which 
the company has recently published is devoted to electric motors for 
driving ventilating fans and blowers. 


THE NEW YORK ELECTRIC CONTROLLER COMPANY, 21-27 
New Chambers street, New York city, has ready for distribution 
some attractive literature devoted to its automatic moter-con- 
trolling devices. This apparatus was illustrated and described re- 
cently in the ExLecrricaL Review. Some of the features of this 
apparatus are the elimination of rubbing contacts, suction air pots, 
cams, gears, belts, compression cylinders or retarding springs. 


THE ILLINOIS TELEPHONE CONSTRUCTION COMPANY, 
Chicago, Ill., has published a handsome catalogue describing the 
Chicago tunnel system built for the Illinois Tunnel Company. The 
grand total of tunnel feet constructed August 1, 1906, was 239,205. 


. George W. Jackson, general manager and chief engineer, states 


that the construction of the entire system has been accomplished 
without the company being called upon to defend or pay any claims 
for damages of any kind. Albert G. Wheeler is president of the 
company. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has published a new series of descriptive literature 
for insertion in its perpetual catalogue. A partial description of 
these are as follows: Bulletin 34—-self-starters for use with squir- 
rel-cage motors; 35—self-starters for slip-ring type motors; 51— 
electric-elevator controllers; 53—elevator controllers for direct- 
current motors; 54—elevator controllers, mechanically operated; 
56—elevator controllers for use with slip-ring motors; 57—elevator 
controllers for use with squirrel-cage motors; 6114—reversible speed 
regulators; 67—non-reversible drum controllers, for printing 
presses, machine tools, etc.; 6714—“‘compound” non-reversible drum 
controllers; 68—drum controllers with two reverse speeds; 6814— 
“compound” full reverse drum controllers; 77—“compound” non- 
reversible machine tool controllers, drum type; 78—“compound” 
full reverse machine tool controllers, drum type; 79—‘compound” 
resistances; 7914—machine tool controllers, reversing and non-re- 
versing, with no-voltage release, or overload and no-voltage release. 
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Record of Electrical Patents. 





Week of November 6. 


834,899. DENTAL HANDPIECE. Wallace W. Freeman, Norfolk, 
Va. Filed August 22, 1905. A small electric drill for dental 
purposes. 


834,912. ELECTRIC IGNITER. 
assignor of one-half to G. H. Geiger, Dayton, Ohio. 
ber 29, 1903. An igniter for gas or oil engines. 


34,948. ELECTRICAL FURNACE. Frank J. Tone, Niagara Falls, 
N. Y. Filed September 14, 1905. Renewed April 6, 1906. The 
base of the furnace is provided with a space for a cooling 
medium, so as to prevent diversion of the current through it. 


'34,952. THERMOSTATIC CIRCUIT-CLOSER. Charles L. Walker, 
Harrow, England. Filed March 25, 1904. Two vessels contain- 
ing the measuring fluid and having a connecting passage are 
constructed so that one follows more quickly temperature varia- 
tions. 


834,958. RHEOSTAT. Orville T. Weiser, Philadelphia, Pa., as- 
signor to Siegmund Lubin, Philadelphia, Pa. Filed February 
7, 1906. A supporting frame carries conducting members for 
making connections between the resistance units. 


534,989. ELECTRIC FUSE. John J. Miley, Boston, Mass. Filed 
March 5, 1906. One terminal of the fuse is elongated so as to 
adapt it to various fuse boxes. 


Joseph N. Kelly, Dayton, Ohio, 
Filed Octo- 





834,990. INCANDESCENT ELectritc LAMP. 


“34,990. INCANDESCENT ELECTRIC LAMP. George P. McDon- 
nell, St. Louis, Mo., assignor to American Electric Company, 


East Orange, N. J. Filed September 1, 1905. The ends of the 
carbon filament are imbedded in the stem of the lamp. 


%34,995. ELECTRIC CLOCK. Arthur F. Poole, Wheeling, W. Va. 
Filed December 6, 1900. A system of electrical synchronized 
clocks. $ 

$34,998. ELECTRIC-WAVE-FORM TRACER. Harris J. Ryan, 


Ithaca, N. Y. Filed July 3, 1905. A pencil of rays produced 
in a vacuum is deflected by means of two sets of coils so as to 
produce a luminous trace on a phosphorescent screen, 


835,003. ELECTRIC TERMINAL FIXTURE. Arvid H. Svensson, 
Buffalo, N. Y. Filed January 8, 1906. The conductors are im- 
bedded in a flexible insulating cord which is screwed directly 
into the ceiling fixture. 


835,006. MEANS FOR OPERATING THE SWITCHES, FROGS 
AND SIGNALS OF ELECTRIC TRAMWAYS. Leonard Atkin- 
son, Christchurch, New Zealand. Filed April 18, 1906. A sig- 
nal operated mechanically by the passage of the car. 


835,018. TELEGRAPHIC TAPE PERFORATOR. Patrick B. De- 
lany, South Orange, N. J., assignor, by mesne assignments, to 
the Telepost Company. Filed November 1, 1904. An electro- 
magnetic perforator for machine telegraphy. 

835,028. TRANSFORMER. Hermann Heinicke, Steglitz, near Ber- 
lin, Germany. Filed January 17, 1905. A transformer for 
high-tension electric waves. 

835,025. CIRCUIT PROTECTIVE DEVICE. Dugald C. Jackson, 
Madison, Wis. Filed September 24, 1904. A resistance intro- 
duced in the circuit is normally short-circuited, but brought 
into action due to excessive loads. 


835,037. TELEPHONE REPEATER CIRCUIT AND APPARATUS. 
Herbert E. Shreeve, Newton, Mass., assignor to American Tele- 
phone and Telegraph Company. Filed January 24, 1906. Means 
are provided for adjusting the relative resistance and capacity 
of a relay and an induction coil. 


835,046. TELEPHONE SYSTEM. Alfred Stromberg, Chicago, IIl., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Filed November 24, 1902. A common 
battery system employing an adjustable cut-off relay in the 
line circuit. 


835,047. TELEPHONE EXCHANGE SYSTEM. Harry G. Webster, 
Chicago, I1l., assignor to Stromberg-Carlson Telephone Manu- 
facturing Company, Rochester, N. Y. Filed May 7, 1903. A 
switching apparatus is provided at a substation which is con- 
trolled by a source of current at the exchange. 


835,074. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, St. Louis, Mo. Filed October 11, 1904. A 
rotary snap-switch. 


835,097. TORPEDO-SETTING MECHANISM. Chester L. Chamber- 
lain, Los Angeles, Cal. Filed April 19, 1906. An electrical 
device for setting signal torpedoes on railways. 


835,108. DEVICE FOR REVERSING AND AUTOMATICALLY 
BLOCKING TRAINS ON ELECTRODYNAMIC TRACTION 
RAILWAYS. Julien Dulait and Leon Rosenfeld, Charleroi, Bel- 
gium. Filed February 8, 1905. Contacts closed by a car on 
a track section cut off power from the preceding section by 
means of an oscillating motor. 


835,118. INSULATING COMPOUND. Samuel G. Penney, Allegheny, 
Pa. Filed June 19, 1906. The compound consists of maltha, 
byerite, benzine and carbon tetrachloride. 


835,119. TELEPHONE ATTACHMENT. Bradley L. Stone and 
George M. Dressel, Belpre, Ohio. Filed March 12, 1906. A drop 
attachment for extension bells. 


835,142. INSULATING COMPOSITION. Wilson H. Strickler, Co- 
lumbus, Ohio. Filed February 16, 1906. The material is formed 
of communited asbestos and mica, double silicate of soda and a 
solution of soap. 


835,158. TERMINAL TIP FOR ELECTRIC CONDUCTING WIRES. 
Gustave L. Herz, New York, N. Y. Filed August 15, 1904. A 
sheet metal terminal. 


835,181. TELEPHONE. Robert A. Davidson, Santa Cruz, Cal. Filed 
May 14, 1906. A talking circuit is normally open, but may be 
closed from the exchange or by lifting the receiver. 


835,183. ELECTRIC BELL. Harold W. Eden, Detroit, Mich., as- 
signor, by mesne assignments to P. R. Manufacturing Company, 
Detroit, Mich. Filed December 26, 1905. The hammer is carried 
on a compound lever, 


835,199. ELECTRIC BELL. Charles M. Proctor, Detroit, Mich., 
assignor, by mesne assignments, to P. R. Manufacturing Com- 
pany, Detroit, Mich. Filed December 26, 1905. The supports 
for the apparatus are punched up out of the sheet metal base. 


835,211. COUPLING DEVICE. Charles E. Atkinson, Richmond, 
Ind., assignor of one-third to John M. Lontz, and one-third to 
Alexander Gordon, Richmond, Ind. Filed October 20, 1905. The 
two members of the couple dovetail together. 


835,227. DYNAMOELECTRIC MACHINE. Robert Pohl, Bradford, 
England, and Felix Pohl, Cologne, Germany, assignors of one- 
half to the Phenix Dynamo Manufacturing Company, Limited, 
Thornbury Works, Bradford, England. Filed January 28, 1905. 
Employs auxiliary poles. 

835,235. PRESS FOR MAKING GLASS INSULATORS OR SIMILAR 
ARTICLES. Henry M. Brookfield, New York, N. Y., and William 
D. Stivers, Jersey City, N. J.; said Stivers assignor to said Brook- 
field. Filed January 30, 1902. A press for molding glass insu- 
lators split vertically. 


835,236. PRESS FOR MAKING INSULATORS OR SIMILAR AR- 
TICLES. Henry M. Brookfield, New York, N. Y. Filed August 
10, 1905. A press for molding glass insulators having a single 
solid portion forming the head. : 

835,269. SELECTIVE SYSTEM. William R. Whitehorne, Bethle- 
hem, Pa., assignor of one-half to Barry MacNutt, Bethlehem, 
Pa. Filed March 15, 1906. A signaling device is provided with 
a plurality of paths for the magnetic flux. The operating de- 
vice is placed in but one of these paths. 

35,279. TELEGRAPH POLE. Broderick Haskell, Franklin, Pa. 
Filed May 7, 1906. The pole is built up of U-shaped members 
held together by clips. 

835,280. POLE FOR TELEGRAPHS, ETC. Broderick Haskell, 
Franklin, Pa. Filed May 7, 1906. The U-shaped members of the 
pole are held in place by filler blocks and bolts. 
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835,281. TELEGRAPH POLE. Broderick Haskell, Franklin, Pa. 
Filed May 31, 1906. The upright members of the pole are held 
in place by outside clips bolted to a spreader. 

835,282. INCANDESCENT LAMP CLUSTER. Harvey Hubbell, 
Bridgeport, Ct. Filed October 15, 1904. A method of’ construc- 
tion. 

835,321. ELECTRIC METER. 
signor to General Electric Company. 
meter of the induction type. 


William H. Pratt, Lynn, Mass., as- 
Filed April 20, 1904. A 
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835,282. INCANDESCENT LAMP CLUSTER. 

835,322. ELECTRIC MEASURING INSTRUMENT. William H. 
Pratt, Lynn, Mass., assignor to General Electric Company. Filed 
May 24, 1904. An indicating meter. 


835,327. PROCESS OF INSULATING ELECTRICAL CONDUCTORS. 
George H. Rupley, Schenectady, N. Y., assignor to General Elec- 
tric Company. Filed January 13, 1906. Oil, freed from glycerine, 
mixed with powdered material, applied to the conductor and 
dried. 

835,329. 
James Snodgrass, Johannesburg, Transvaal. 
1906. The cathodes are formed of wire mesh. 


835,344. CURRENT RECTIFIER. William S. Andrews, Schenec- 
tady, N. Y., assignor to General Electric Company. Filed August 
13, 1904. An electrolytic rectifier adapted for polyphase current. 


835,353. CUT-OUT. Richard Fleming, Lynn, Mass., assignor to Gen- 
eral Electric Company. Filed April 30, 1903. A switch is con- 
tained within a supporting insulator. 


835,354. SYSTEM OF ELECTRICAL DISTRIBUTION. Richard 
Fleming, Lynn, Mass., assignor to General Electric Company. 
Filed October 13, 1905. Vapor rectifiers transform the alternat- 
ing current to direct current for operating arc lamps. 


835,361. TELEPHONE RECEIVER. Charles T. Mason, Sumter, 
S. C., assignor to the Sumter Telephone Manufacturing Com- 
pany, Sumter, S. C. Filed March 7, 1906. The cup supporting 
the diaphragm is carried on the magnet. 


835,362. OPERATING BULKHEAD DOORS. Wilbur 
Schenectady, N. Y., assignor to General Electric Company. 
January 19, 1906. The door is operated by a motor. 


835,363. CONSTANT-CURRENT GENERATOR. Maurice Milch, 
Schenectady, N. Y., assignor to General] Electric Company. Filed 
April 3, 1905. T'wo series of field coils are used connected differ- 
entially and controlled by two sets of brushes. 


MEANS FOR PRECIPITATING GOLD AND SILVER. 
Filed January 3, 
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835,363. CONSTANT-CURRENT GENERATOR. 

835,367. INSULATION FOR ELECTRIC CIRCUITS AND METHOD 
OF PRODUCING THE SAME. Harris J. Ryan, Ithaca, N. Y., 
assignor to Westinghouse Electric and Manufacturing Company. 
Filed September 24, 1903. The transformer coils are submerged 
in a liquid dielectric under pressure. 


835,377. MACHINE FOR BASING INCANDESCENT LAMPS. 
Alfred Swan, New York, N. Y., assignor to General Electric Com- 
pany. Filed March 17, 1905. A machine for placing bases on 


incandescent lamps. 
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835,382. SYSTEM OF VALVE CONTROL. Frederick A. Willard. 
Rochester, N. Y., assignor to General Electric Company. Filed 
February 23, 1906. The valves are operated by electric motors. 


835,384. ELECTRIC SIGNALING SYSTEM. James S. Anderson. 
Ames, Neb. Filed June 16, 1906. The signal is operated by con 
tacts closed by the train. 


835,388. THERMAL CUT-OUT. Ernst J. Berg, Schenectady, N. Y., 
assignor to General Electric Company. Filed June 1, 1903. <A 
multiple fuse, one fuse being surrounded by a reactive coil. 


835,401. PROTECTIVE DEVICE FOR AUTOMOBILE MOTORS. 
Alexander Churchward, Schenectady, N. Y., assignor to Generai 
Electric Company. Filed June 12, 1905.. Means are provided 
for opening the armature circuit should the field circuit pe 
broken. 


835,407. ALTERNATING-CURRENT MACHINE. Max Déri, Vienna. 
Austria-Hungary, assignor to Stanley Electric Manufacturing 
Company. Filed April 12, 1905. Transformer windings are pro 
vided on the field in addition to the ordinary windings. 


835,410. SIGNAL. Charles R. Dowler, Lamar, Col., assignor iv 
the Colorado Railway Signal Company. Filed January 12, 190i; 
A railway signal of the closed-circuit type. 


835,411. CIRCUIT-BREAKING DEVICE. Charles R. Dowler, Lamar 
Col., assignor to the Colorado Railway Signal Company, Lamar 


Col. Filed February 9, 1906: A signal arranged to be actuate: 
by the washing away of the track embankment. 

835,415. SWITCH. Edgar W. Gough, Great Barrington, Mass. Filed 
May 38, 1905. A time-control switch. 

835,416. REGULATOR FOR ELECTRIC CIRCUITS. Edgar W. 
Gough, Great Barrington, Mass. Filed July 6, 1905. The regi 


lator is operated by two independent electromagnets. 
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835,367. INSULATION FoR Erectrric Circums AND METHOD OF 
PRODUCING THE SAME. 
835,419. ALTERNATING-CURRENT BLOCK-SIGNAL SYSTEM. 


Max R. Hanna, Schenectady, N. Y., assignor to General Electric 
Company. Filed April 26, 1906. A block-signal system operated 
by alternating currents. 


835,422. LAMP-SHADE HOLDER. Henry A. C. Hellyer, Tenafly, 
N. J. Filed April 26, 1906. The holder supports the shade }) 
means of interior projections. 


835,427. RECEPTACLE. Charles H. Hill, Schenectady, N. Y., as- 
signor to General Electric Company. Filed February 11, 1905. 
A receptacle suitable for switchboard signal lamps. 


835,441. SIGNALING SYSTEM. Wesley E. Laird, Pittsfield, Mass 
assignor to Stanley Electric Manufacturing Company, Pittsfield. 
Mass. Filed July 22, 1904. A signal is actuated by means of 
electromagnets and a ratchet. 


835,444. INDUCTION-MOTOR CONTROL. Marius C. A. Latour, 
Paris, France, assignor to General Electric Company. Filet 
March 27, 1905. The motor is provided with a number of pol: 
windings, and the speed is varied by changing the position 0! 
the poles without changing their number. 


835,461. ELECTRICAL MEASURING INSTRUMENT. Edwin F. 
Northrup, Philadelphia, Pa., assignor to the Leeds & Northru:: 
Company, Philadelphia, Pa. Filed May 26, 1906. The move- 
ment of the indicating needle is controlled by a number of coi! 
moving into and out of a magnetic field. 


835,484. DEMAND INDICATOR. Leonard Wilson, Pittsfield, Mass., 
assignor to Stanley-G. I. Electric Manufacturing Company. File: 
September 18, 1905. The displacement of an indicating liqui( 
is controlled by a heating strip. 


835,487. SYSTEM OF ELECTRICAL REGULATION. John L. 
Creveling, Cronly, N. C. Original application filed February 
12, 1902, Serial No. 93,775. Divided and this application filed 
December 19, 1903. A regulator for maintaining given current 
outputs of a generator according to the voltage of the storage 
battery being charged. 








